





NATURE 


No. 3863 





SATURDAY, NOV. 13, 1943 Vol. 152 











CONTENTS 


Educational Reconstruction (6): Science as an Educa- 
tional Discipline i . S45 
The University in Modern Life , 548 
“Student”’ and the New eats Statistics. By Dr. 
K. Mather . : 
Optical Methods in Chemistry. By Dr. R. A. Morton 
The Significance and Development - Hamilton's 
Quaternions. By Prof. H. T. H. Pi 
~ ments in Micro-chemical Ana ~ By g. j. 
aug 
Probable Function of Histone as a Regulator of Mitosis. 
By Dr. E. Stedman, F.R.S., and Mrs. Ellen Stedman . 
te A ta 
Whipple. By Sir George Simpson, 
K.C.B., C.B.E., Pes : . . 
Or. G. T. Bennett, ERS. a Prof. H. F. Baker, 
News and Views 
Letters to the Editors : 

Recognition of Rh Genotypes in Man.—R. R. 
Race, Dr. G. L. Taylor, Miss Kathleen E. Boorman 
and Miss Barbara E. Dodd 

Chemical Control of Mitosis.—Dr. 
and R. Drew . 

Relapsing Fever and B. proteus x Kin sbury —Major 
R. El isdon. Dew ‘ sf td 


Page 


P. T. Thomas 


Glycogen in Adipose Tissue after Insulin Injection. 
—Prof.E. Wertheimer . 

Newt Larva in Brackish Water.—Frederick Burke 

m yhed ~ Williams . 
ip a winning in Single Crystals of Mercury.— 
A. Fisher ; Prof. E. pe coe Andrade, —_ 

Photograph of a Nuclear ar in a 
Wilson Chamber.—M. Sinha . . 

Cacao Tannin.—£. C. Humphries ¥ 

A Transverse Z raphical Barrier on the East 
Side of Lake Tanganyika.—R. E. Moreau 

Relation between Dissonance and Context.—C. G. 
Gray ; Dr. R. W. Pickford . 

di of Horse Chestnuts as Food for Pigs. By R. 

ude 

Conservation of Humus in Tropical ‘Soils. By Dr. 
Sreenivasan . ; 

Relation between Body size, Waking Activity, Size 
of Eye-balls, and the. Origin of Social Life in the 
Primates. By Prof. M. F. Ashley Montagu : 

Advertisement of Proprietary Medicines. 

A Synthesis of a 42-Chromosome Wheat. By B. C.S. 

Roots of Mountains . 

Design of Alternators for Switchgear Testing 

River Control in Britain . : 

A 1 wee of New World Archeological Finds. By 





Editorial and Publishing Offices 
MACMILLAN & CO., LTD., 
ST. MARTIN'S STREET, LONDON, W.C.2. 
Telephone Number : Whitehall 883! 
Telegrams : Phusis Lesquare London 
Advertisements should be addressed to 
T. G. Scott & Son, Led., Talbot House, 9 Arundel Street, London, W.C.2 
Telephone : Temple Bar 1942 
The annua! subscription rate is £4 100, payable in advance, Inland or Abroad. 
All rights reserved. Registered as a Newspaper at the Genera! Post Office 


EDUCATIONAL 
RECONSTRUCTION (6) 
SCIENCE AS AN EDUCATIONAL DISCIPLINE 


HE recent publication of the White Paper on 
Educational Reconstruction, the Norwood Com- 
mittee’s Report on the Curriculum and Examinations 
in Secondary Schools, and the several other reports 
relating to the same or similar themes, together with 
the large number of articles already published com- 
menting chiefly on the first two important publications, 
have raised once again the all-important question 
of the place that science is to take in future education. 
Many of these pronouncements still betray a strange 
lack of appreciation of what science has to offer, 
and, indeed, of what science really is. Too many 
educationists, and, in fact, too many other men of 
science, still think of it as little more than weighing 
and measuring, laboratory and test tube. This is 
reflected in the science syllabuses of most of our 
schools of to-day—especially secondary. No doubt 
the ever-present vicious circle inspired by the exam- 
ination system—school, university, school—is respon- 
sible for much of this, and until the whole examination 
system receives the long overdue drastic revision 
now so desperately needed, the ‘subject’ bogy will 
continue to baulk the efforts of the most ardent and 
authoritative reformers. 

In this respect perhaps the universities are more 
to blame than the schools. While the former persist 
in retaining their rigid division into faculties and 
departments with so little collaboration, exchange 
of ideas and pooling of effort among themselves, so 
must we tolerate the present artificial division of 
our school curricula into ‘subjects’. Most of our 
teachers must inevitably leave the university having 
graduated in two to four subjects. In these subjects 
one assumes they are comparatively well read, but 
outside these subjects one is equally justified in 
assuming that most of them know little or nothing. 
During their academic careers, the demands of their 
own university examination system have made it 
impossible for them to spare much time for anything 
but their degree subjects. Then afterwards, the 
school examination system almost precludes even 
the most progressive teacher from straying very far 
beyond the syllabus dictated by the requirements of 
the examinations. 

A proposal is being made by the British Association 
Committee on Post-War University Education 
which should go far in helping to remove this serious 
blemish on our system of training teachers (see 
Nature, 150,716; 1942), and it is to be hoped that 
the Board of Education Committee on the Train- 
ing and Supply of Teachers is taking due note of 
this. Meanwhile, science in our secondary schools 
still largely comprises the subjects of physics, chemis- 
try and biology (and in many cases not even the last- 
named) to the exclusion of all other aspects of science, 
except, in some cases, in the lower forms. 

Furthermore, the attitude of the schools to the 
above three subjects alone is all too frequently based 
on traditional beliefs and premises which should have 
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been discarded long ago. For example, it should not 
have been necessary for the Women’s Engineering 
Society at its recent annual conference to deprecate 
the fact that in the education of girls insufficient 
emphasis is laid on the teaching of physics and applied 
mathematics. The statement is a true one, and the 
Society's complaint justified. The reason for this 
complaint coming from such a Society is clear, but its 
implication is an indictment of our educational 
system. The fact that girls do not study enough 
physics and applied mathematics is really a relative 
one, for which there is neither rhyme nor reason. 
Through the past several decades girls have studied 
more of the biological sciences (until recently, botany 
only) and less of the physical sciences, and the boys 
vice versa. It is probable that this was due to the very 
narrow view of science in education then held— 
namely, utilitarian; in after-life boys would not 
need biological knowledge and girls would not need 
physical knowledge. The trend is away from this 
to-day, but the schools still have a long way to go. 
Once science is accepted as something more than a 
vocational discipline, then this false emphasis on 
certain aspects of science, this baseless differentiation 
between boys and girls, will disappear once and for 
all, though certain rational distinctions must be 
recognized. 

There is very little direct reference to science in 
the White Paper on Educational Reconstruction. 
This, of course, is to be expected, since the White 
Paper is not concerned to any great extent with 
syllabuses, though its proposals will certainly affect 
them. It is to be hoped, for example, that when the 
large number of new school buildings are being 
planned, reasonable scope will be allowed for the 
demands of science—buildings, laboratories and 
equipment. This is not asking too much provided a 
comprehensive, and therefore reasonable, view of 
science as a school discipline be taken. It does not 
imply costly equipment, neither does it imply large 
and expensive laboratories. In fact, even if funds 
were available, both should be discouraged. To-day, 
with science teaching organized as it is and with the 
examination system dominating secondary school 
education as it does, too much time is spent in 
laboratory and other practical work. This is probably 
due to the fact that we still tend too much towards 
science as a vocational subject. True, the vocational 
aspect is of outstanding importance and will be even 
more so in the proposed new technical schools. There 
the more utilitarian sciences will demand much of the 
pupil’s time, and laboratories and equipment will be 
very necessary adjuncts to the science teacher. 

One feels somewhat discouraged even so far as 
this is concerned when one realizes the amount of 
money which the White Paper proposes allocating for 
the purpose of technical education (see NaTuRE of 
November 6, p. 517). The Education Committee 


of the London County Council has also deplored the 
lack of provision in the White Paper for a much 
greater rate of progress in the development of techni- 
cal education. 

But science also has its cultural aspect, and here 
educationists and educators of the future will have to 
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broaden their views and consider the im; 


vant 
aspects of science which are not directly voca*icnal, 
but have an important part to play in cultura! (ain. 
ing and training for citizenship. Such aspe; of 
science are, for example, the social implicati of 


science, the history of science, and so forth. 
quite recently, most secondary schools where b' 
was taught merely gave a brief survey of the »'ant 
and animal kingdoms; almost invariably man was 
excluded. Now the social implications of biclogy 
are being more and more emphasized in, for exa:. ple, 
health education. The Central Council for Health 
Education has for some time pressed for biclogy 
in schools to be used as a background for health 
education, and one could with profit go «till 
further, using this so-called ‘subject’ as a basis 
for the elementary study of vital statistics, 
population problems, population movements, anc so 
forth. 

The cultural aspect of science will find a greater 
place in the newly proposed grammar schools and 
also in adult education. Experience in lecturing to 
adult audiences (at present chiefly in H.M. Forces) 
shows that there is a very keen demand for the study 
of science in so far as it affects man and mankind. 
This is, of course, in addition to the demand for 
vocational training. The latter should not take a 
very high place in the new senior and grammar 
schools. 

All teachers, in schools and universities, bear the 
responsibility of transmitting the traditions of our 
civilization, and when science is being taught 
the teachers cannot help having its obligations 
in their minds, and those obligations must be 
taken into account. Science has made, and is 
still making, exceedingly rapid progress, and the 
correspondingly rapid accumulation of consequences, 
with their nature, extent and variety, are causing 
great concern in the world to-day. All this, however 
comprehensive it may appear, must be borne in mind 
by teachers when teaching science. 

Social control over science is still an undeniable 
fact. Prof. J. D. Bernal, in his “Social Function of 
Science”’, has given a comprehensive analysis of this 
social influence, but science has now acquired 4 
momentum and strength of ite own. It is not content 
to accept the problems society suggests to it. It 
also states its problems to society. Science must be 
recognized as a very powerful social force which has 
certain social requirements for which it demands 
satisfaction. This of science must not be 
ignored in the schools of the future. 

Although there are a utilitarian side and a cultural 
side to science, there is no distinct boundary between 
the two. Base desires are often associated with, and 
give an unpleasant sound to, the word ‘utilitarian’. 
This is probably due to the fact that many people are 
not primarily interested in the investigation of sociai 
life or in the formulation of what the scientific 
attitude has to contribute towards it; but if ‘utili- 
tarian’ means making man of use to himself and to 
his fellow men, the word is rescued from that unpleas- 
ant association. In this sense it covers knowledge of 
how to treat one’s body, how to conduct one’s own 
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business, how to help others, how to make use of the 
public services, and so forth. 

Bearing in mind the conditions under which our 
children are going to work and live after leaving 
school, and still keeping to the utilitarian point of 
yiew, we must ask ourselves what knowledge of 
science we can reasonably and profitably give to 
them. Without attempting too much vocational 
training, we should try to make pupils receptive, 
ready to appreciate what is told them in the name of 
research, and to respond to advice. The cultural side 
refers to the effects of science on the minds of children 
and of the men and women they will become. This is 
emphasized in the Report on the Teaching of General 
Science prepared by the Science Masters’ Association : 
“Of all the claims made for the inelusion of science 
in @ school curriculum, the strongest undoubtedly 
is that which stresses the cultural value which the 
subject possesses’’. The cultural value of science is 
derived from its many lessons. We learn of the little- 
ness of our powers and actions, and at the same time 
we are encouraged to increase them by observing, 
thinking and planning. The cultural side of science 
teaching brings us also into close relations with all 
our efforts to make the pupils see what is good and 
beautiful. It might well give them happy interests 
in their leisure time. 

Here we are at one with the British Association 
Committee in that the humanities and science should 
work together. Whatever is done at the dictates of 
the humanities is based upon observation of the 
world, its natural processes and the behaviour of 
living things. While the humanities study the doings 
of men, natural science helps to explain their conduct : 
while the humanities teach us to work for the common 
good, science shows us how to make goodwill more 
effective. 

Taking the views here expressed of science in educa- 
tion, the Norwood Committee’s Report is far from 
encouraging. In fact, it is frankly disappointing. Its 
references to science are sometimes vague and 
frequently outmoded. It is difficult, for example, to 
understand the remark in the introduction to the 
Report that: ‘““We have no sympathy, therefore, 
with a theory of education which pre-supposes that 
its aim can be dictated by the provisional findings of 
special Sciences, whether biological, psychological, 
or sociological, that the function of education is to 
fit pupils to determine their outlook and conduct 
according to the changing needs and changing 
standards of the day’’. 

In Chapter viii of the Report we find support for 
our views so far as the lower forms of secondary 
schools are concerned. It is there suggested that 
science should take the form of a general approach 
to the main fields. This approach has now become 
known as general science, and the Committee pro- 
poses that the study of natural science here should 
be related wherever practicable to the everyday 
experiences of the pupils and should be drawn from 
the whole field of natural science and treated as a 
coherent whole, so that the questions of the division 
into separate science subjects such as physics, 
chemistry, biology, astronomy and geology does not 
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arise. Furthermore, we are glad to see the Com- 
mittee deprecating a tendency which is extant in 
many of our schools, namely, allowing the school 
environment to dictate too much what kind of science 
shall be taught, for, as the Committee emphasizes, 
this causes a syllabus to become over-specialized. 
For example, in rural schools it is natural that inter- 
ests in agriculture and rural industries should take 
pride of place, but there is a tendency to take this 
too far, for many of the children in such schools 
have no interest in such industries, and thus they 
become the victims of a one-sided education for which 
they are not suited. 

When discussing science in the main school, the 
Norwood Committee makes very few suggestions 
towards genuine reconstruction. It still discusses 
scarcely anything but the subjects of physics, 
chemistry and biology. It is true that it speaks in 
favour of general science; but this subject is still 
in the experimental stage, and the Committee makes 
no constructive suggestions for further experiment 
along these lines. General science is still, in most 
cases, @ potpourri of physics, chemistry and biology. 
Pride of place is given in the Report to the problem 
of the pre-medical students. It is to be hoped 
that eventually no school will feel disposed to look 
upon any follow-up university course as dictating its 
policy. 

While, therefore, the main forms of the secondary 
schools are still allowed to look upon science as being 
composed of scarcely anything but physics, chemistry 
and biology, the outlook for science as a true educa- 
tional tool still remains grave. The Committee’s 
suggestion, however, that science teaching should be 
remodelled on lines which will attempt less factual 
knowledge but a surer grasp of principles and methods 
is more encouraging. 

In the Report, the history of science is only hesit- 
antly mentioned: the social implications of science 
are almost completely ignored. In fact, almost every- 
thing suggested in Chapter viii of the Report has 
been suggested time and time again: for example, 
the Board of Education Pamphlet No. 89 says: 
“A knowledge of the facts and principles gained by 
scientific workers should result in a more rational 
mode of life ; not only is such knowledge of benefit to 
the individual, but to the community as a whole’. 
This statement goes further along the road towards 
reconstruction in science teaching than does the 
Norwood Committee. 

Few of the children being taught to-day will become 
research scientists, but all of them will grow into 
citizens, who, as part of the State, ought to take an 
interest in public well-being and the health and 
happiness of their fellows, and all will carry with them 
to the end of their days a living body obeying certain 
laws. 

Prof. Julian Huxley expressed somewhat similar 
views on the Report in the Times Educational Supple- 
ment of August 28. He points out that science will 
continue to be the chief agency in man’s control 
of his own destiny, yet there is no recommendation 
in the Report that science could, let alone should, be 
taught in a social context. On the other hand, strong 
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emphasis is placed on the social relevance of art. 
Lack of balance in its attitude towards science is, 
as pointed out by Prof. Huxley, betrayed by the 
Committee in its advice to teachers to give definite 
instruction about the ‘limitations’ of science and 
scientific method (sound and wise advice), yet without 
giving similar advice concerning art, history or relig- 
ion. We agree with Prof. Huxley that the points 
raised by the Committee are so stressed as to become 
a virtual denial of the social relevance and of the 
social function of education. “They need reformula- 
tion by those who think in terms of facilitating social 
change instead of (perhaps unconsciously) resisting 
it.” 

Further support for the sociological and scientific 
approach is given by Prof. Olive Wheeler (Times 
Educational Supplement, October 2), who deplores 
complacency with traditional ideas and methods 
of education. “The use of the scientific method of 
investigation in the various fields of education, the 
patient discoveries of biologist, psychologist, and 
sociologist concerning the nature, development, and 
varieties of individuals and societies, as well as the 
experience of practical teachers, will be needed to 
provide detailed content to this ideal of education 
in any effective planning.” 

As Mr. J. B. Priestley pointed out in an address to 
the International Youth Centre on September 18, 
return to the old world of 1939 is neither possible 
nor desirable. In future, there must be a planned 
society. The old idea that if a man seeks self-interest 
the good of society will result might have been true in 
another age, but it is not true to-day. To-day and 
to-morrow must see co-operative endeavour. But 
we cannot plan a society which we do not under- 
stand, and understanding can only be assured by 
scientific research and scientific education. 

We fully realize that the social sciences and the 
social implications of science are not easy to teach, 
especially to such young pupils. But in spite of 
this the social sciences should be developed in our 
schools because (a) they are very effective in facts 
and ideas ; (6) they can be made iar more interesting 
to the average child, who does not intend becoming a 
professional scientific worker, in that they show a 
closer community with man and his environment ; 
(c) they rely less on routine, time-destroying labora- 
tory experiments, but lead to demonstrations and 
experiments on the self and other activities such as 
visits to farms, factories, water-worke hospital 
laboratories, council chambers, etec., and to talks 
from such officials as politicians, foreign visitors, 
medical officers of health, nurses, and so forth. 

In our schools science should be utilized in the study 
of such problems as individual and public health, of 
nutritional standards, housing, population move- 
ments, race and nation, family life, of the rela- 
tions and responsibilities of one person to another, 
and of the social policy of the State. Thus can the 
question of personal conduct, moral values and 
character formation be effectively approached. 
Though a certain amount of fundamental principles 
such as is found in the present-day subjects will of 
necessity be taught, all this cannot be covered in the 
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usual sections of physics, chemistry and bioloy.. (4, 
a correspondent in the T'imes Educational Sup !emey 
of September 25 writes: “The Norwood |\epor 
cannot get away from the ‘subject’ ment./ity”) 
The sooner our educationists tear themsely: 


away 

from this subject bogy, the sooner will scien: coms 

into its own as an educational discipline of 1}). fing 
order. 

Prof. A. G. Tansley put the matter ably in his 


Herbert Spencer Memorial Lecture at the Univ orsity 
of Oxford in 1942: “Scientific culture, then, mus 
take its place on equal terms beside literary anc artis. 
tic culture. ... Why, then, we naturally ask, js 
science regarded with dislike and distrust by too many 
cultivated people who are supposed to have a |iberal 
education, and by the great majority of the population 
as a rather mysterious, esoteric agency which produces 
all sorts of mechanical contrivances but in which 
they have no part or lot ? It is . . . because scientific 
education has been kept in watertight compartments and 
almost exclusive stress has been laid on its material 
achievements to the neglect of its cultural values.” 

Science stands to gain little and to make scarcely 
any headway in our educational system until its 
value as a medium of real culture, apart from its 
vocational value, is recognized by all, and especially 
by educationists. For after all is said and done, 
ignorance of the public and its lack of appreciation 
of intellectual disciplines is invariably due to lack of 
education, or at any rate knowledge. 


THE UNIVERSITY IN MODERN 
LIFE 


NE of the factors responsible for the greater 
interest which is now being taken in educa- 
tional reform is the realization of the extent to which 
technical efficiency depends on education. The point 
has been made repeatedly with regard to our export 
trade and is reiterated in a recent Chatham House 
paper, ‘“Industrialisation and Trade’. In this study 
of the changing world pattern and the position of 
Britain, Mr. A. J. Brown points out that there is 
ample evidence of room for improvement on pre-war 
practices through the more effective training, recruit- 
ment and use of managers and technicians, both 
industrial and commercial, in respect of which Britain 
has lagged sadly behind some other countries, and 
he stresses the urgency of this matter. 

Another factor focusing attention on education, 
especially higher education, as the last man-power 
debate in Parliament has shown, is the dependence on 
efficient management of wise use of our reserves of 
man-power and woman-power. That is the only 
sure means by which, whether in the Fighting 
Services, in the Civil Service, or in production, we can 
ensure that the maximum use is made of the limited 
resources we possess. The opposition to the exten- 
sion of the call-up of women, as that debate clearly 
showed, is not opposition to a higher age limit in 
principle, but arises from doubts as to whéther any 
effective use will be made of the services of the women 
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sfiected—doubts, in fact, whether all the effort 
involved may not in the aggregate be merely robbing 
Peter to pay Paul. 

Fundamentally, as the examples of the misuse or 
abuse of labour cited in the debate indicate, this is 
an indictment of management, and both in the Civil 
Service and in industry there can be no doubt of 
the shortage of managers and edministrators of first- 
rte quality. That is part of the price we must pay 
for the neglect of scientific management during recent 
decades, and it is idle to expect the position to be 
retified overnight. The warning must be heeded 
none the less, and every effort made now to see that 
we are not again placed in a similar position. More- 
over, it is as important in regard to post-war recon- 
struction as in relation to the immediate prosecution 
of the war effort. This point is well brought out by 
Mr. H. E. Dale in his Sidney Ball Lecture, ‘““The 
Personnel and Problems of the Higher Civil Service’’, 
which has recently been published as Barnett House 
Paper No. 26. However inadequate his suggestions 
for Civil Service reform may appear—and there are 
no doubt some who will regard his attitude on com- 
pulsory retirement and on a staff college as reactionary 
—he at least makes it abundantly plain that the 
quality of the Civil Service is intimately related to 
the vitality and adequacy of the whole educational 
system of Great Britain. Reforms which eliminate 
or diminish the numbing effects of the examination 
system and supplement that system with other vital 
tests equally free from the dangers of favouritism or 
class prejudice, which encourage the understanding 
of men and affairs, will react on the Civil Service no 
less than elsewhere. Mr. Dale is on firm ground in 
maintaining that any staff college or refresher courses 
should encourage contacts with men of other pro- 
fessions and occupations outside the ranks of the 
Civil Service itself, and that they would be better 
held at universities rather than concentrated at a 
special institution. 

The contribution of the universities in this matter 
of training for leadership, both those who are entering 
industrial or professional life for the first time, and 
those specially marked out for high administrative 
responsibilities at a later stage in their career, or, 
again, in the provision of refresher courses, cannot 
well be assessed without some reference to the broad 
question of the function of a university in a modern 
community. That was indeed one subject discussed 
at the conference arranged by the Association of 
Professors and Lecturers of Allied Countries in Great 
Britain last April. It has received some attention 
in an interim report of a committee of the British 
Association on Post-War University Education and 
featured in a recent House of Lords debate on 
scientific research. 

Recent events and the White Paper on Educational 
Reconstruction have brought the whole question to 
the forefront. The British Association Committee 
recommended that entry to universities should as a 
rule be deferred until after a year of approved national 
or international service, whether civil or military. 
That suggestion was endorsed by the Nuffield College 
“Statement on Industry and Education”’, and has in 
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part been taken up by the Norwood Committee on 
Curriculum and Examinations in Secondary Schools, 
which recommends that full consideration should be 
given to the educational and social advantages of the 
performance of public service for a period of six 
months falling between school and university or other 
courses of higher education. 

Although, therefore, the Norwood Committee was 
only indirectly concerned with university education, 
it is clear that its proposals are designed to encourage 
the type of reform in higher education which Mr. 
Dale has in mind. That much follows from the 
specific pronouncements in the brief section of the 
Report referring to universities and colleges. The 
Committee, for example, does not believe that it is to 
the interest of the nation that entrance to the univer- 
sities should be of a purely competitive nature, 
regard being paid solely to achievement in a written 
examination. That is Mr. Dale’s contention and it 
is implicit in the conclusions of the Nuffield College 
statement also. Again, the Norwood Committee 
records a veiled warning against overstocking the 
country with university graduates of mediocre 
capacity and attainment, and also its conviction 
that residence in a college or hostel, at any rate for 
the major part of the course, is essential to the fullest 
university life. It regards the encouragement of more 
life in common, together with an extension of the 
tutorial system to which residence would contribute, 
as among the most urgent needs in the development 
of the newer universities. The university, it holds, 
will best be enabled to fulfil its function in the life of 
the nation if it brings together within its walls men 
and women drawn along many channels from all sec- 
tions of the community and possessing endowments 
of intellect and character of a high order. Such 
reasons alone would enforce reconsideration of the 
whole position of the universities in the proposals for 
educational reconstruction, apart altogether from the 
influence which the universities exert on the school 
and scholarship examination system, which properly 
fell within the terms of reference of the Norwood 
Committee. 

The position and function of the university is ably 
discussed by Mr. Bruce Truscot in his lively volume, 
“‘Redbrick University”*, which could scarcely have 
appeared at a more opportune moment. Possibly, 
indeed, it is too lively, for while he does not fail to 
focus attention on the fundamental questions as to 
the real place of the university in a modern com- 
munity, he writes with such vivacity on so many 
secondary questions that discussion of the primary 
questions is at times interrupted, if not confused, 
by the secondary controversies his mordant wit 
provokes. 

The criticisms and conclusions which emerge from 
Mr. Truscot’s comprehensive survey fall into two 
categories: those relating to questions of broad 
policy or objectives, and those relating to the tech- 
nique by which policy is to be implemented and 
objectives realized. However far we may accept 
Mr. Truscot’s own conclusions and suggestions in 


* Redbrick University. y Bruce Foes. Pp. 191. (London: 
Faber and Faber, Ltd., 10635 108. 6d. net 
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either field, his first main conclusion is common to 
both: “The first reform, which must precede all the 
rest, is the allocation to the modern universities of a 
Treasury grant many times larger than at present’’. 
Even if some of Mr. Truscot’s suggestions achieve all 
that he anticipates in securing that the present 
resources are expended more effectively, his book 
makes it abundantly plain that the modern univer- 
sities need a far larger annual free income to do the 
work they wish to do, and which they are capable of 
doing, as well as liberal grants for capital expenditure. 
The weakest spot in the White Paper on Educa- 
tional Reconstruction is, in fact, the meagreness 
of the proposed grant for technical and adult 
education. 

Mr. Butler obviously wishes to develop much 
closer collaboration between industry and commerce 
and the education service, and to associate the tech- 
nical colleges and art schools more fully with the 
industrial and commercial life of Great Britain. 
Even in the fourth year of his plan, however, the 
additional expenditure contemplated on technical 
and adult education together from public funds is 
only £100,000 more than that of the unreformed 
post-war years ; and this sum is quite inadequate for 
any major advance towards a system in which the 
technical education of potential skilled workers, 
industrial leaders, and commercial executives is no 
longer left largely to the initiative of the young 
employees themselves. Certainly it precludes any 
attempt to develop the large technical colleges under 
State control into higher technological institutes 
of the type encountered in European countries 
and the United States, engaged primarily with higher 
technological teaching and with technical research 
and development. 

This point was made in the House of Lords debate 
on scientific research, notably by Lord Pentland, 
who urged the desirability of such institutions as the 
Massachusetts Institute of Technology, and the 
importance from the point of view of scientific research 
of adequate endowment of both universities and 
technical colleges was well put by Lord McGowan. 
Educational policy, no less than the organization of 
scientific and industrial research, demands that we 
should have clear ideas of the place of the universities, 
the technical colleges, and the special research 
institutions in our educational system and research 
structure, and of the functions they are to serve. 
That is the first essential before we can consider 
profitably their inter-relations, and apportion wisely 
the available national resources. 

On this question Mr. Truscot’s ideas are clear and 
challenging. To their exposition, indeed, he devotes 
three if not four of his seven chapters. The core of 
his argument is indeed in the second chapter, which is 
a spirited defence of the idea of a university as a 
corporation or society devoting itself to a search 
after knowledge for the sake of its intrinsic value. 
He unhesitatingly maintains that research rather 
than teaching is the essential function, and challenges 
Sir Charles Grant Robertson’s denial that a research 
institute cannot be a university in the purest sense 
of the word. The two aims and the two functions 
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should indeed be there, but the primary aim mug 
be the search for knowledge, the creation and culti. 
vation of the spirit of discovery. The discipline of 
research is as much more beneficent than the discipling 
of conscientious teaching and application to know. 
ledge as research itself is a nobler activity than 
teaching and learning. 

On this question of research Mr. Truscot writes 
wisely and convincingly, and his criticism of much of 
what passes for research is no less trenchant because, 
in contrast to Flexner, his criticism is constrictive 
rather than destructive. The case for academic 
research could scarcely be better presented than ip 
the chapter he devotes to this question, and his con. 
structive ideals are set forth persuasively and sug. 
gestively. That chapter should do much to restore 
the dignity of a word often debased in current usage 
and to demonstrate the place which research should 
occupy as the inspiration and crown of a liberal 
education. Nor is it without relevance to the con. 
ditions which are conducive to research of the highest 
calibre, whether conducted within the walls of 4 
university, a Government department, or the labora. 
tories of an industrial firm. 

Although the first place is given to research, the 
discussion of teaching in this volume is no less 
stimulating and penetrating. Mr. Truscot effec. 
tively disposes of some of the cruder views advanced 
at some of the National Union of Students conferences, 
If ‘freshmen’ came to the universities with a burning 
desire for general knowledge, he remarks, they would 
find ample means of feeding it, even as the univer. 
sities are at present. Again, he points out that it is 
only when one begins to know a subject deeply that 
the critical faculty has any realscope. Only by seeing 
that students’ knowledge is sound and deep, and at 
the same time seeking to inspire them with the spirit 
of adventure and research, can we ever develop a 
critical faculty in them atall. That is done, primarily, 
through the honours course, and to a lesser extent 
through a general course of not more than three main 
subjects, of which one at least has close relations with 
one or both of the others. 

Mr. Truscot makes a sound defence of the lecture 
system and of the honours system within limits, and 
suggests that premature specialization should be 
looked for in some of the subjects in the Higher 
Certificate examinations rather than at the university. 
His fundamental argument is that the whole art of 
educating the undergraduate, in the deeper sense, 
must be based upon instilling into him the true idea 
of the nature of a university. This is one of the 
reasons for his insistence upon the research function, 
for it cannot but facilitate the break with tradition 
and the text-book. The student who has thrown 
off such shackles, developed a limited trust in his 
own judgment and a Aesire for the time to come 
when he can trust it more, has, as Mr. Truscot 
remarks, learned the inner meaning of university 
education. 

The emphasis on the necessity of imparting the ides 
that the undergraduate’s teachers at the university— 
his fellow-members—are not so much teachers as 
collaborators, learners like himself but in a con- 
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siderably higher class, and his remarks on the place 
ofthe university library in stimulating thought, are no 
ess sound and suggestive. But although he represses 
the excess of vocational aspirations, Mr. Truscot 
reeognizes that vocational training has its place. In 
the ideal of service all three functions— research, 
teaching and vocational training—have their natural 
meeting place, and this keynote of service inspires 
the concluding chapter of the book, on the external 
contacts of the university. Here, too, are vision 
and insight on the contribution which the modern 
yniversity might make to the service of the com- 
munity in the city and district which are its home, 
and from which the majority of its students may be 
drawn. On the measure in which are fulfilled those 
possibilities of adult education, such as the inter- 
pretati n of the issues involved in current political 
and international affairs, and appreciation of the 
functions of the Press, the future of democratic 
institutions may well depend. 

Mr. Truscot’s book is full of practical common 
sense. He deals with practice as well as theory, and 
in his vision of the university and its contacts he can 
turn aside, for example, to enunciate sound rules for 
successful lecturing. But no less than Newman and 
Flexner, he has a vision of the greatness of the 
university ideal, and senses the dangers from within 
to its high traditions of independent and creative 
thought ; the note of service which he strikes insis- 
tently is no less persuasive because his ideals are linked 
with plain counsel on the technique by which they 
are to be achieved. Finance, indeed, is a first con- 
lition, and above all more generous endowment from 
he State if the universities are to play a worthy part 
But they also need insight 
nd vision for wise planning, common sense, deter- 

ination and energy. Mr. Truscot’s little book 
jeserves to be widely known and read, for it should 

ake a modest but effective contribution in stimu- 
ating the reforms from within, the clearing away of 

bbish, and pruning of dead wood, which are as 
pssential as adequate endowments if the universities 
pre to follow in the coming age their high traditions 
f service and of leadership, and to seize the wider 
pportunities now before them. 


“STUDENT” AND THE NEW 
BIOLOGICAL STATISTICS 


‘Student’s’’ Collected Papers 

lited by E. 8S. Pearson and John Wishart. Pp. 
iv+224. (London: Biometrika Office, University 
ollege, 1943.) 15s. net. 


T would be idle to suppose that biologists are making 

full use of the powerful tool given to them by modern 
tatistics, or even that they are likely to make full 

e of it before statistical teaching has improved. 
‘evertheless it cannot be denied that notable ad- 
vances towards this desirable end have been, and 
re being, made. The biologist is at least coming to 
ealize something of the value of statistics, and to 
egard the statistician as a welcome ally, who will 
nssist in making the most of limited experiméntal 
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resources, rather than as an unhelpful critic, likely 
to reject the results of laborious experiments as 
constituting too small a sample to permit the drawing 
of statistically reliable conclusions. 

This changing attitude reflects, indeed is condi- 
tioned by, a corresponding change in statistics itself. 
Until thirty-five years ago the statistician had no 
means of treating a small body of data on its merits. 
It was, of course, to him a sample from a larger 
population, and if the quantities defining that 
population, parameters as they are called, were known, 
the properties of the sample could be deduced. But 
there was no way of deducing these properties from 
the sample itself, because a sample yields only estim- 
ates of the basic parameters. Estimates are subject 
to sampling error, and the smaller the sample the larger 
this error is likely to be. Thus analysis was of neces- 
sity confined to samples sufficiently large for estima- 
tion to be regarded as yielding the ‘exact’ values 
of the parameters within very close limits. Beyond 
this the statistician dared not go, for his methods 
ceased to be applicable. Most experimental work in 
biology was thereby excluded. 

Now, however, the distributions of quantities based 
solely on the estimates, and independent of the exact 
values of the parameters estimated, have been 
determined. Assumptions concerning the parameters, 
as distinct from their estimates, need no longer be 
made, and rigorous analysis of small bodies of data 
has become possible. The rich development of this 
field must always remain associated in a special way 
with the work of Fisher, but “Student” will be 
remembered, too, as the man who, without being 
primarily a mathematician, first saw in 1908 the 
possibility of this new approach, and who calculated 
the first of the distributions which make possible the 
confident analysis of small samples. 

W. 5S. Gosset, to give “Student’’ his real name, 
published twenty papers and six shorter communica- 
tions between 1907, when he was thirty-one, and his 
death in 1937. A twenty-first paper appeared post- 
humously in 1938. Though fourteen of these papers 
were published in Biometrika, the remainder were 
scattered throughout eight other journals. We are 
thus indebted to Prof. E. 8. Pearson and Dr. J. 
Wishart for now making possible a balanced appre- 
ciation of the work of this remarkable man by 
collecting these papers into one volume. 

“Student's” papers fall into three groups. Up to 
1919 he was mainly concerned with what may be 
described as distributional problems, and this phase 
includes the paper (1908), for which he will be mainly 
remembered, containing his derivation of the fore- 
runner of the modern ¢ distribution. (His tables of ¢ 
were finally published in 1925.) This had been pre- 
ceded by his consideration of the distribution of 
hemacytometer counts, which were shown to give a 
Poisson series, and was followed by a somewhat less 
successful consideration of the distribution of the 
correlation coefficient. The remaining papers of this 
period are of less general interest, though in an 
appendix to Mercer and Hall's article on field trials 
(1911) “‘Student’’ foreshadows his later work on 
agronomical trial design. This topic forms, in fact, 
the subject-matter of the majority of the papers of 
the second group, from 1923 until his death. Inter- 
posed between the groups is a discussion (1921) of 
the efficiency of Spearman’s correlation methods, and 
there is later (1927) an account of the errors of routine 
analysis. The third and smallest group consists of 
two papers on the genetical theory of selection, in 
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which he points out the immense evolutionary 
importance of the store of heritable variability which 
a group of organisms will generally possess. In 
these papers, too, the estimation of the number 
of genes affecting oil content in Winter’s maize ig 
attempted. 

The reader of this collection cannot fail to be 
impressed by the way in which most of the papers, 
including, we venture to say, all of first importance, 
are concerned with problems encountered by the 
author while engaged as a scientific worker in 
the employment of Messrs. Guinness. His considera- 
tion of estimating yeast density by hemacytometer 
counts, his long interest in field trials of barley 
varieties, his discussion of the errors of routine 
analysis, all reflect different aspects of this work ; 
and, above all, his derivation of the ratio he termed 
z (not to be confused with Fisher’s z), later to be 
transformed into ¢, reflects the necessity for drawing, 
from small samples, conclusions of a reliability suffi- 
cient to serve as the basis for executive action. 
Herein we can find the clue to “Student’s’”’ success ; 
he was an experimental scientist who knew what he 
wanted statistics for, and when existing methods 
failed him, undertook for himself the development of 
new ones which would work. His mathematics was 
not always of the most elegant, indeed it was on 
occasion neither fully rigorous nor wholly successful ; 
but he always tackled the problems which faced him 
in a downright fashion, using experiment and arith- 
metic to check his algebra, by methods which must 
appeal to all those of us who, like him, are not 
professed mathematicians yet find statistical analysis 
essential in our experimental work. 

“Student” ushered in the new era of collaboration 
between statisticians and experimenters. But his 
work was not only hampered by the statistical con- 
ventions of his early days ; it seems also not to have 
been fully appreciated by some of his statistical 
associates, for so late as 1931 we find him defending his 
small sample test against criticism by Karl Pearson. 
Nor did “Student”’ realize the full consequences of 
his great discovery. The moulding of statistics into 
the powerful weapon of to-day awaited Fisher, and 
the effects of Fisher’s influence is to be seen in many 
of “Student’s” papers after 1915. In the 1930's, 
something of a controversy developed between the 
two, on the necessity for randomization in field trials, 
and here “Student’’ took the curious stand that, 
while we must “‘superpose randomness on the biassed 
fertility of the soil’, this could as usefully be done by 
certain systematic arrangements as by actual ran- 
domization of the plots. Indeed he claimed in his 
last paper that not only could sampling error be 
minimized in this way, but that even if it led toa 
slightly biased estimate of error, the bias was in a 
helpful direction. 

It would, howtver, be surprising if “‘Student’s” 
papers did not in places seem open to criticism by the 
reader of 1943. Nor can such criticism detract from 
the value of a volume of this kind. These papers are 
primarily ‘“Student’s” record of his results and 
findings ; but they also reveal to us the needs which 
prompted his work and the way in which he set about 
it. Few experimenters can fail to derive a new confi- 
dence for the attack on their own problems from 
seeing how his clear recognition of the statistical needs 
of experiment, and his practical approach to their 
satisfaction, enabled “Student” to mark the way to 
the new statistics, the benefits of which we can now 
enjoy. K. Maruer. 
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OPTICAL METHODS IN CHEMISTRY 


Optical Methods of Chemical Analysis 

By Dr. Thomas R. P. Gibb, Jr. (Internationg) 
Chemical Series.) Pp. xiv+391. (New York. 
McGraw-Hill Book Co., Inc.; London: Mec(Gray. 
Hill Publishing Co., Ltd., 1942.) 35s. 


IKE so many other activities, analytical chem. 

istry is becoming mechanized. A training jp 
the standard procedures of gravimetric and voly. 
metric analysis is, of course, still essential for the 
chemist, but it needs to be supplemented by ey. 
perience in the use of a large variety of instruments, 
many of which are optical., Dr. T. R. P. Gibb is ap 
instructor in analytical chemistry at the Massachy. 
setts Institute of Technology ; he has managed (to 
quote his preface) “to present a compact, abridged 
survey of optical methods of analysis in a style 
suited both to the practical analyst and to the 
advanced student of analytical chemistry”. His 
teaching experience has obviously been gained in 
splendidly equipped laboratories, and the problems 
given at the end of each chapter are a clear indication 
that the task of teaching the newer analytical methods 
is being tackled on a scale and with a gusto hitherto 
impossible in Great Britain. 

It is impossible to avoid comparing this book with 
some of its predecessors. Léwe’s ““Optische Messungen 
des Chemikers und des Mediziners’’ (Steinkopf, 
Dresden and Leipzig, 1933) is a very useful technical 
progress monograph for research workers, while Fritz 
Weigert’s classical ““Optische Methoden der Chemie” 
(Leipzig, 1927) remains the best comprehensive work 
for the serious student of the subject, although: it is 
to some extent out of date as regards the design of 
instruments. It seems unlikely from the text that 
Dr. Gibb has seen either of these books, but in spite 
of that handicap he has written a very useful 
laboratory handbook. 

The chapter on spectrochemical analysis provides 
a skilfully chosen minimum of information for 
effective practical work. His treatment of spectro- 
photometry displays more interest in instruments 
than applications and is, perhaps, a little unbalanced 
on that account. Any chemist inexperienced in the 
use of microscopes, colorimeters, nephelometers or 
fluorophotometers, will find the construction of such 
instruments and details of their manipulation given 
very lucidly. Dr. Gibb has an excellent account of 
elementary crystallography, and his description of 
the identification of crystals with the polarizing 
microscope will be of special interest to univer- 
sity teachers who are concerned with the revision 
of practical chemistry curricula. The refracto- 
meter and the polariscope are quite adequately 
treated. 

The book as a whole is clearly written and effectively 
illustrated. The selection of references for further 
reading has been done well, but theoretical considers- 
tions and the general problems of interpretation have 
been dealt with too cursorily. The chemist qu 
skilled technician will find the volume admirable; 
but teachers in Great Britain may doubt whether 
the scales have not been tipped too far on the side 
of sheer technique. In terms of the programme out- 
lined in this book, universities and colleges outside 
the United States are seriously under-equipped for 
the teaching of modern analytical chemistry, and 
the scales are weighted in the opposite direction. 

R. A. Morton. 
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THE SIGNIFICANCE AND 
DEVELOPMENT OF HAMILTON’S 
QUATERNIONS 


By Pror. H. T. H. PIAGGIO 
University College, Nottingham 


4 HUNDRED years ago, on November 13, 1843, 
A Sir William Rowan Hamilton read to the 
Royal Irish Academy his first paper on quaternions. 
The centenary is being celebrated by the Academy, 
and the Government of Eire is issuing a special post- 
age stamp commemorating Hamilton’s work. Hamil- 
ton’s treatises, in the opinion of Prof. P. G. Tait, 
can “only be compared with the ‘Principia’ of Newton 
and the ‘Mécanique Céleste’ of La Place as a triumph 
of analytical and geometrical power’’. On the other 
hand, Lord Kelvin declared that quaternions, 
“though beautifully ingenious, have been an unmixed 
evil to those who have touched them in any way, 
including Clerk Maxwell”’. It is difficult in the present 
relativist age to be as certain of anything as the 
Victorians were of everything, and we shall examine 
the conflicting points of view, indicating both 
majority and minority opinions. But before discuss- 
ing these controversial matters, it is advisable to recall 
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the facts concerning Hamilton and his discovery. 

Hamilton was born in Dublin on August 3, 1805. 
He showed signs of great ability at a very early age. 
He could read well at the age of three. At five he 
translated Latin, Greek and Hebrew, adding Italian 
and French at eight. At ten he began Arabic and 
Sanskrit. At twelve he had studied Syriac, and had 
also engaged in contests with Zerah Colburn, the 
American ‘calculating boy’. Hamilton was defeated, 
but he was able to analyse Colburn’s methods, which 
Colburn himself did not fully understand. Possibly 
this was partially responsible for turning Hamilton’s 
attention to mathematics, though for some time he 
devoted at least as much of his time to languages, 
chiefly Latin and Greek, but also Sanskrit, Persian 
and other Oriental tongues. He entered Trinity 
College, Dublin, in 1823, and was first in all subjects 
at all examinations. His career as a student ended 
in an unprecedented way; he was, while still an 
undergraduate, elected in 1827 as professor of 
astronomy. The observatory was badly equipped, 
and Hamilton lacked the immunity to cold necessary 
to a successful practical astronomer. Perhaps this 
was really fortunate, for otherwise he might have 
wasted, in routine observing, time and energy more 
profitably devoted to research in mathematical 
physics. In 1828 he published the first instalment 
of his researchgs on optics, which led on to his 
fundamental work in dynamics. To explain this 
would take a whole article in itself. All that is relevant 
here is that, although the real magnitude of the 
achievement could not be fully appreciated until the 
creation of modern quantum dynamics in 1925-26, 
it was realized sufficiently to give Hamilton a great 
reputation. One particular piece of work, the pre- 
diction of conical refraction in crystals, was easily 
intelligible to both mathematicians and physicists, 
and this spread Hamilton’s fame far and wide. He 
was knighted in 1835. 

The discovery of quaternions had little or nothing 
in common with Hamilton’s researches on mathe- 
matical physics, but arose out of difficulties in 
elementary algebra. The occurrence of i, which 
denotes the square root of minus one, in roots of 
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quadratic equations, was for long regarded as an 
algebraic fiction, from which, surprisingly enough, 
true results could be obtained. Then several con- 
temporary writers, Wessel (1797), Argand (1806) and 
Gauss (1831), found an explanation. If we consider ¢ 
to be an operator which turns a line through a right 
angle, the ‘complex number’ 2 + ty represents a 
point P obtained by going a distance x along a line 
Ox, say to N, and then a further distance y along a 
direction NP perpendicular to ON. Alternatively, 
we may consider z + iy to represent, not the point 
P, but the displacement of O to P, or again the 
line OP. It then appears that the addition of two 
complex numbers exactly corresponds to the com- 
pounding of two forces by the parallelogram of 
forces. Instead of forces we may consider velocities 
or accelerations. All these quantities, which have 
both magnitude and direction, may be called vectors, 
and so the addition of complex numbers corresponds 
to the addition of vectors, and similarly for sub- 
traction. When we come to multiplication of one 
complex number by another, we find that the process 
corresponds to the combined turning and stretching 
of a vector, producing another vector in the same 
plane, and similarly for division. 

Hamilton pondered for many years over this geo- 
metrical theory of complex numbers, and gave an 
alternative treatment, purely algebraical, in which 
x + iy was considered as a couple of real numbers 
xz and y, obeying certain laws of operations. The full 
importance of this did not appear until much later. 
The immediate question that arose was why algebra 
should correspond to operations confined to one 
plane. It was easy to think of the addition of vectors 
in space, but what was the corresponding complex 
number which Hamilton considered as a triple of 
three real numbers z, y and z? It seemed as if we 
needed something like x + iy + jz, where j had pro- 
perties somewhat similar to those of ¢ More 
symmetrically, Hamilton considered ix + jy + kz. 
But the central difficulty was how to multiply such 
numbers. This problem had already defeated mathe- 
maticians of great ability, though it is now known 
that Gauss, in a brief abstract which he wrote prob- 
ably about 1819, but never published, seems to have 
anticipated some of Hamilton’s work. Hamilton 
struggled with the difficulty for fifteen years, sus- 
tained in the later stages by the sympathy of his 
family. “Well, Papa, can you multiply triplets ?” 
was his breakfast greeting from his two little sons, 
aged eight and nine, and he had to shake his head 
sadly and reply that he could only add and subtract 
them. But on October 16, 1843, when he was walking 
with his wife along the Royal Canal, “an electric 
cireuit seemed to close and a spark flashed forth”, 
and he suddenly saw that the solution of his diffi- 
culties could be found if he postulated the rules 
i= ft=k* = yk = — I. 

In his enthusiasm Hamilton cut these symbols on 
a stone of Brougham Bridge. The incident has been 
the subject of a drawing by the Irish artist, Sean 
Keating. The real novelty of these postulates lies 
in the implication that 7 = — ji, a non-commutative 
law of multiplication. This would be obviously un- 
true if i and j were ordinary numbers. But consider 
a sphere of centre O, with three mutually perpendicu- 
lar radii Ox, Oy, Oz, and a rod, of length equal to the 
radius, freely pivoted at O. Guided by the meaning 
given to i in two dimensions, let us now interpret ¢ 
as a rotation through a right angle of the rod about 
the line Oz, bringing its free end from y to z. Similarly 
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j brings it from z to z, and k from x to y. We take — i 
to reverse the operator i, and so to bring the free 
end from z to y. Now we can bring it from z to y 
by bringing it from z to y, after having previously 
brought it from x to z. This gives k (—t)(—j) = y. 
Similarly we can bring it from y to x by bringing it 
from z to z after previously bringing it from y to z, 
so —k=ji. On this interpretation the non-com- 
mutative law §& = — ji becomes obvious. 

Having got over the difficulty of multiplication, 
Hamilton next considered division. He found that 
the quotient of two vectors, like their product, was 
not itself a vector, but the sum of a vector and a 
scalar (that is, a quantity having magnitude but not 
direction), say, w + ix + jy + kz. As this was the 
sum of four parts, he called it a quaternion. Although 
his first approach had been algebraical, he now 
founded his system on the quaternion defined as the 
geometrical operation (a combined turning and 
stretching) that converted one vector into another. 
All mathematical operations such as addition, sub- 
traction, multiplication and division of quaternions 
resulted in other quaternions, so the way was now 
clear to build up a complete system, and to explore 
its numerous applications to geometry, physics and 
astronomy. To this task Hamilton devoted the 
remaining twenty-two years of his life, asserting that 
“this discovery appears to me to be as important for 
the middle of the nineteenth century as the discovery 
of fluxions was for the close of the seventeenth’’. 

Many shared this view, and Hamilton was lionized 
by Dublin society. In England, quaternions were 
welcomed and used so early as 1845 by Prof. A. Cay- 
ley, the greatest of British geometers. Great en- 
thusiasm was aroused in the United States. In Edin- 
burgh, Tait became the fervent apostle of the new 
mathematical gospel, and investigated the physical 
applications of the symbolic operator VY, which, 
applied to a scalar, gives the direction in which that 
scalar increases most and the magnitude of its rate 
of increase per unit distance. Tait also produced 
“An Elementary Treatise on Quaternions”’ (first 
edit., 1867, second edit., 1873, third edit., 1890), 
which was very much easier to understand than either 
Hamilton's “Lectures on Quaternions” (1853) or his 
posthumous “Elements of Quaternions”’ (1866). 
Hamilton’s books were both very long (about 800 
pages each) and suffered from over-elaboration. At 
first it seemed as though Tait’s force of enthusiasm 
would be irresistible, but he met an immovable wall 
in Sir William Thomson (Lord Kelvin), the co-author 
of the well-known “Treatise on Natural Philosophy”’. 
Kelvin wrote in 1901, of Tait: “We have had a 
thirty-eight year war over quaternions. . . . Times 
without number I offered to let quaternions into 
Thomson and Tait if he could only show that in 
any case our work would be helped by their use. 
You will see that from beginning to end they were 
never introduced’’. The attitude of Clerk Maxwell 
was less rigid. He considered that “‘the introduction 
of the ideas, as distinguished from the operations 
and methods of Quaternions, will be of great use, 

. especially in electrodynamics. ...” Accord- 
ingly he suggested to Tait the use of the words curl 
and convergence (now replaced by its negative, 
divergence). However, in Maxwell's own treatise on 
“Electricity and Magnetism’ quaternions appeared 
in only a few places. The general attitude of mathe- 
maticians and physicists was summed up in Maxwell’s 
phrase: “The unbelievers are rampant”. 

But even more painful than the stubbornness of 
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unbelievers was the lapse into heresy of some who 

had at first accepted the true faith. Cayley’s early 
enthusiasm had cooled into the comparison of 
quaternions with a pocket map, which contained 
everything but had to be unfolded into another form 
before it could be understood. The physicists re. 
marked that quaternions themselves were not used 
so much as their scalar and vector parts. Why not, 
said the American mathematical physicist, J. W, 
Gibbs, discard the useless quaternion, and set up 4 
vector calculus, starting with simple geometrica] 
definitions of the vector and scalar products of two 
vectors, and altering Hamilton’s sign in the scalar 
product so as to get rid of his ridiculous result that 
the square of a vector was negative ? The quaternion. 
ists pointed out that quaternions could not be avoided 
if we were to consider the quotient of two vectors, 
The vectorists replied that they had no need to con. 
sider quotients, which were not required in physics, 
All Tait’s arguments for the utility of quaternions in 
physics were seized and used against him, for they 
became even stronger when applied to vector analysis, 
The controversy between the two sides raged with 
almost theological bitterness’. Even more confusion 
was created when the vector analysts themselves 
split up into sects, differing only on minor points of 
notation. A saner attitude was shown by C. J. Joly, 
one of Hamilton's successors as professor of astronomy 
at Dublin, and editor of the annotated second edition 
of Hamilton's “Elements of Quaternions”’ (1899 and 
1901). Fully conscious of the logical completeness 
of that great work, he nevertheless realized that a 
mathematician whose time is limited may be fright- 
ened by the magnitude of Hamilton’s bulky tomes. 
Joly, therefore, in his “Manual of Quaternions” 
(1905), reluctantly abandoned Hamilton’s methods, 
and started with Gibbs’s definitions, except that the 
sign of the scalar product was different. Joly then 
defined a quaternion as the sum of a scalar and a 
vector, and proved its fundamental laws. This method 
appears to combine many of the advantages of both 
schools. 

Many mathematicians consider that the true value 
of quaternions lies in their extension of the idea of 
number. Hamilton’s theory of couples was the first 
step in the creation of the abstract algebras which 
attract so much attention to-day. The non-commuta- 
tive law of multiplication was the first hint, quickly 
developed by Poole, that there is not one algebra, 
but mahy, with a wide choice of fundamental postu- 
lates. From this point of view Tait’s insistence on 
the close connexion between quaternions and physics 
was, in the end, very unfortunate. For physicists, 
quaternions have been displaced by vector analysis, 
and later, with the advent of relativity, by the tensor 
calculus. For the few surviving quaternionists it is 
adding insult to injury that their supplanters have 
stolen Hamilton's term tensor and used it in an en- 
tirely different sense! The tensor calculus also 
appeals to mathematicians, as it is applicable to any 
number of dimensions, whereas quaternions are 
essentially three-dimensional. Another n-dimensional 
extension of the idea of number, Grassmann’s 
Ausdehnungslehre (calculus of extension) appeared so 
early as 1844. Its merits have been obscured by the 
defects of its author’s presentation, and, moreover, 
it is so very general that there is great difficulty in 
applying it to particular problems. 

To sum up, in the opinion of the majority, the 
spirit of Hamilton’s great discovery will survive, both 
in pure mathematics and in physics, although the 
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historical interest. But there is also a minority 
pinion. Prof. E. T. Whittaker* points out that 
Pauli’s spin matrices of 1927 are simply Hamilton’s 
i,j, *, and says’, “I am inclined to conjecture that 
if the present range of problems were not extended, 
ysicists would continue to prefer vector-analysis ; 
but that the development of relativity and quantum 
mechanics will sooner or later require quaternion 
methods for the more difficult problems (as in Pro- 
fessor Conway’s paper, referred to in my original 
article); and that when the physicists have thus been 
forced to learn quaternions, they will use them for ail 
purposes, and vector-analysis will be forgotten”. 


'Natvre, 1891-03. Mathematical Gazette, 2%, 106 and 208 (1941) 
* Mathematical Gazette, 94, 158 (1940). 
* Mathematical Gazette, 25, 300 (1941). 


DEVELOPMENTS IN MICRO- 
CHEMICAL ANALYSIS 
By E. J. VAUGHAN 


SYMPOSIUM on _ wmicro-chemical analysis 
A arranged by the Micro-Chemical Club, the 
South Yorkshire Section of the Royal Institute of 
Chemistry and the Sheffield Metallurgical Association 
was held at Sheffeld on October 9, and was preceded 
by a demonstration of micro-chemical methods and 
an exhibition of micro-chemical apparatus. The 
exhibition was very complete in character and 
included the latest design of micro-chemical balance, 
capable of weighing one milligram of substance 
accurately to 1/500 mgm., some physical instruments 
now used as the tools of the micro-chemist—notably 
the polarograph and photo-electric absorptiometer 
and a variety of graduated flasks, pipettes, burettes 
and mixing vessels. Of the micro-glassware exhibits 
one of the most interesting was the Wigglesworth- 
type burette which was used in the determination of 
the sodium chloride content of the body fluid of a 
single gnat. This burette is usually home-made by 
the micro-chemist, being obtained by drawing out a 
piece of glass tute to an extremely fine bore, waxing 
the interior and exterior surfaces and mounting in a 
suitable glass tube. The waxing overcomes surface 
tension effects, a drop size something less than that 
of the head of the average pin is obtained, and each 
drop breaks cleanly away from the burette end. 

The symposium included a number of papers 
covering a wide range of subjects, and produced some 
accounts of noteworthy advances made in the appli- 
cation of micro-chemical methods to the analysis of 
inorganic materials. The study of micro-organic 
and micro-biological methods has had considerable 
prominence in the scientific world, and from the 
evidence sul mitted it would now appear that the 
inorganic micro-chemist is advancing as rapidly as 
his colleagues in the other spheres. 

Exigencies of the War have made many demands 
of the chemist, and not the least of these is the neces- 
sity of establishing the composition of metallic com- 
pounds when only limited samples are available. A 
detailed study of this problem has resulted in the 
formation of micro-chemical methods for the deter- 
mination of alloying elements in steels and aluminium 
alloys. It is possible to determine manganese, 
titanium, copper, vanadium, molybdenum, phos- 
phorus, nickel, chromium and silicon in steels on 
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amounts of sample ranging from 10 mgm. in the case 
of the first three elements mentioned down to 2 mgm. 
in the case of the last two, and iron, manganese, 
nickel and copper in aluminium alloys, the weights 
of sample required being 10 mgm., 10 mgm., 2 mgm. 
and 1 mgm. respectively. 

The methods are unusual in that they employ a 
chemical opening out and a physical finish. In all 
cases, the chemical procedure followed is to take the 
alloy into a suitable acid solution and then, by appli- 
cation of chemical reagents, form, with the element 
which it is desired to determine, a complex which 
gives rise to a coloured solution. The Spekker 
photo-electric absorptiometer is then employed to 
determine the light absorption of the solution, the 
chemical technique having been so arranged that 
the measured absorption is directly proportional to 
the concentration of the element being determined. 
The measured absorption may be obtained as the 
result of a single reading or the difference between 
two readings. An example of the former occurs in 
the silicon method, in which a silico-molybdate 
complex is formed and reduced by the addition of 
stannous chloride to molybdenum blue, the final 
condition of the solution being such that the other 
elements present do not give rise to a measurable 
absorption. The determination of manganese pro- 
vides an example of the latter, for the oxidation of 
manganese to permanganate by potassium periodate 
also gives rise to the partial oxidation to dichromate 
of chromium. The total absorption is first measured, 
a drop of sodium nitrite to decolorize the perman- 
ganate then added, and the absorption due to 
chromium as dichromate measured. 

The most recent advance in this field of work has 
established a composite method for the determina- 
tion of manganese, molybdenum, chromium and 
nickel on a single 4 mgm. sample. This result has 
been achieved by the use of monochromatic light 
obtained through the use of a mercury lamp as light 
source, with suitable filters in the absorptiometer and 
the provision of specially manufactured micro-cells 
which may contain as small an amount of solution as 
0-5 ml. but yet permit the passage of a narrow beam 
of light through a long column. 

The actual weights of the elements under considera- 
tion present in the solution measured are of interest. 
Assuming each element to be present to the amount 
of 0-1 per cent of the sample, the weights in the 
absorption cell are : 


Manganese .. ee 4 x 10°* gm, 
Molybdenum .. 1-6 x 16°* gm. 
Nickel 4 x 10° gm. 


Chromium 3-2 x 10-7 gm. 

Accuracy of the determination of such small 
amounts is claimed, and in each case a ten-division 
drum movement reading of the absorptiometer is 
recorded. 

An example of a mainly chemical method of attack 
was provided by an account of a micro-method of gas 
analysis. The gas bubbles occurring in glass have 
been studied, means for their extraction developed 
and a technique for their analysis formulated. The 
whole process has been so well developed that 
bubbles of gas of the order of 4 x 10-* c.ml. can be 
analysed for sulphuretted hydrogen, carbon dioxide, 
carbon monoxide, sulphur dioxide, oxygen and 
hydrogen. In order to extract a bubble of gas, the 
glass containing the bubble is ground down until it 
is 1/1000 in. thick, and the glass is then broken under 
glycerine. The bubble of gas floats to the surface of 
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the glycerine, where it is retained by a microscope 
slide and its diameter measured by means of a 
microscope. The bubble is then removed by using 
a bent capillary pipette with an inner diameter not 
much smaller than that of the bubble, and transferred 
to a solution of cadmium acetate. Five minutes 
contact with this solution removes the sulphuretted 
hydrogen and the bubble is then transferred by means 
of thé special pipette first to a glycerine-washing 
solution and then to the original glycerine solution 
for diameter measurement. The process can be 
repeated using 10 per cent caustic soda in glycerine 
for the removal of carbon dioxide, sodium hydro- 
sulphite for the removal of oxygen, ammoniacal 
cuprous chloride for the removal of carbon monoxide 
and colloidal palladium solution containing sodium 
picrate for the removal of hydrogen. 

A spot technique has also been devised whereby a 
very rapid qualitative test for the presence of a single 
gas can be made. For this purpose, specially con- 
structed instruments for piercing glass are employed, 
to the contact ends of which the chemical reagents 
are applied, a microscope being used where necessary 
to observe any reaction. As an example of this spot 
technique for the detection of sulphur dioxide, a 
gramophone needle as the piercer holds at its point 
an acid solution of fuchsine decolorized with formal- 
dehyde, and after piercing, the formation of a reddish- 
purple colour indicates the presence of sulphur 
dioxide in the gas. Although great accuracy is not 
claimed for this method owing to the fact that the 
gas bubbles are not always spherical and some of the 
constituent gases show partial solubility in glycerine, 
very valuable results have been obtained. It is pro- 
posed to compensate for solubility errors by carrying 
out the same process on samples of known composition. 

Of the latest advances in micro-chemical analysis 
as applied to organic chemistry, the use of mercuric 
oxycyanide was cited. This micro-chemical reagent 
has been employed with advantage in the determina- 
tion of sulphur, by making use of its reaction with 
barium chloride to form barium hydroxide. The 
norma! sulphur method is followed so far as the pre- 
cipitation of barium sulphate, a known amount of 
an accurately standardized solution of barium 
chloride being added, however, and then, hydro- 
chloric acid is removed by evaporation, and the 
barium hydroxide formed from the excess barium 
chloride by the addition of mercuric oxycyanide is 
determined by titration with standard sulphuric 
acid. The method has distinct advantages in that 
it permits a smaller sample weight than the gravi- 
metric method, employs the accurate alkali-acid 
titration finish and overcomes errors due to incom- 
plete precipitation of barium sulphate or co-precipi- 
tation of barium chloride. The application of this 
reagent to bring about an acid-alkali titration finish 
has been extended to the determination of ionic 
iodine and the methoxy radicle. 

The polarograph has been employed for a number 
of years for micro-chemical analysis, but a recent 
innovation is the use of this instrument for ampero- 
metric titration. An outstanding example of an 
amperometric titration is the determination of copper 
and zine using quinaldinic acid as the titrating 
medium. Using the polarograph to give a constant 
applied potential of —0-9 volt to the solution of 
copper and zinc, the changes in current flowing are 
recorded against guccessive increments of quinaldinic 
acid. From the resulting graph, concentrations of 
copper and zinc are determined. 
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During the meeting, attention was directed to the 
lack of facilities in Great Britain for teaching micro. 
chemistry. The view was expressed that it can be 
taught to undergraduates successfully and should be 
included in the normal chemical syllabus. Details 
of a six weeks course, which had been successfully 
introduced in a university degree course, were i\ en. 

In discussion, regret was expressed that facilities 
are lacking for the pooling of micro-chemica! know. 
ledge—the symposium being specially arranged and 
being the first of its kind for four years. The meeting 
concluded by passing a resolution expressing its 
desire that everything possible should be done to 
further activities of micro-chemists, and appointed 
an od hoc committee to consider the best means by 
which this aim could be achieved. 


PROBABLE FUNCTION OF 
HISTONE AS A REGULATOR 
OF MITOSIS 


By Dr. E. STEDMAN, F.R.S., ano Mas. ELLEN 
STEDMAN 
Department of Medical Chemistry, University of 
Edinburgh 

NTIL the recent discovery of chromosomin', the 

histones (and protamines) were regarded as the 
typical proteins of cell nuclei, a view which was 
fairly well founded as regards fish spermatozoa’, but 
which lacked any certain experimental basis with 
respect to other and more typical forms of nuclei. 
Kossel* and Ackermann‘ had, it is true, demonstrated 
the presence of a histone in the nuclei of avian ery- 
throcytes by extracting it directly from the isolated 
nuclei, but no detailed study was made of its chemical 
composition and properties. Apart from this in- 
stance, no histone has, so far as we are aware, been 
extracted directly from any nuclei other than those 
of spermatozoa. Nevertheless, histones have been 
isolated from various tissues, in particular from the 
thymus gland; more recently, Mirsky and Pollister* 
have prepared nucleoproteing, in which the protein 
component is believed to be either a histone or prota- 
mine, from a variety of animal tissues. There is thus 
presumptive evidence that, while the traditional view 
that the protein components of nuclei are chiefly or 
entirely histones is, as we have shown’, incorrect, 
histones do nevertheless occur widely among the 
constituents of nuclei. Nothing, however, is knowne 
concerning the function of histone in the nucleus. 
Of the two other main constituents, chromosomin, 
the principal component of the chromosomes, must, 
according to our experiments, represent the chemical 
basis of inheritance, while there seems little doubt 
that nucleic acid is concerned mainly with spindle 
formation during mitosis and, in combination with 
chromosomin, with protein synthesis during the 
resting stage, the nucleoprotein then formed by their 
union being analogous to the self-propagating nucleo- 
proteins of which the viruses are now believed to be 
composed. 

This picture of the cell nucleus at first sight leaves 
no place for histone. Partly with the object of 
gaining information regarding its function we have 
therefore determined the content of histone, as well 
as of the other constituents, in the nuclei from 4 
number of cells of different types by direct extraction 
from the isolated nuclei. A few of the results were 
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tabulated in our previous article’, but no comment 
was made upon the evident differences in histone 
content until confirmatory work had been done on 
the subject. It has now been possible for us to 
examine nuclei from further types of tissue, and we 
are presenting our new analytical results, together 
with those previously obtained, in the accompanying 


table. 




















Percentage content of dried, lipoid- 
free nuclei 
| Origin of nuclei 
Histone | Nucleic acid | Chromosomin | 
| geapeen is oe a. 
‘owl's erythrocytes ‘ 

Porves" thymus glands 21 44 35 
' Cod sperm 12 2 60 

Walker rat carcinoma 16 26 72-4 

Mouse carcinoma 2146 3 82 65 

Chick embryos 3 35 62 7 














The main result of our investigation can at once be 
seen from the above table. It is that in the two 
types of carcinoma tissue examined, and in the 
embryonic tissue, the content of histone in the nuclei 
is markedly smaller than in nuclei from normal 
tissue. We believe this to be the most significant 
result of our experiments. Nevertheless, it should be 
noted that the nuclei from the carcinoma and embry- 
onic tissue contain a greater amount of chromosomin 








and, on the whole, a somewhat smaller amount of 
nucleic acid than the nuclei from normal tissues. 

In order to make the meaning of these results 
clearer it is, perhaps, not superfluous to point out 
that, of the normal nuclei examined, those from the 
fowl’s erythrocytes can be regarded as homogeneous 
and entirely in the vegetative state. Those from the 
thymus gland, while not completely homogeneous, 
consist to a preponderating degree of thymocytes 
which, again, must be considered to be in the per- 
manently resting condition. On the other hand, the 
nuclei from the carcinoma tissue of both types, and 
from the embryonic tissue, are derived from cells 
undergoing frequent mitoses. We conclude from 
this that a high content of histone in the nucleus of a 
cell produces an inhibition of both the processes 
which lead to mitosis and those which lead to the 
synthesis of the chromosomin necessary for the 
duplication of the chromosomes. 

The work described above is not sufficiently 
advanced for us to discuss all its implications at 
the present time, particularly its bearing on the 
cancer problem. There are, however, some tentative 
suggestions which can, we believe, be usefully made 
regarding the mechanism by which the histone 
regulates the growth and division of a cell. As we 
have pointed out, the histone is a protein with pro- 
nounced basic properties and is, in fact, the only 
basic substance present in appreciable amount in the 
nucleus. It appears to us to be an indisputable 
chemical necessity for this base, when present in the 
nucleus, to be in salt-like combination with the nucleic 
acid, and it is therefore presumably this combination 
which prevents both the synthesis of chromosomin 
and the division of the cell. So much seems to 
follow with certainty from our results. How this 
effect is produced can to some extent be visualized if 
one accepts the suggestion, which we have made 
elsewhere’, that the spindle which is formed in the 
cell during mitosis is composed of nucleic acid. By 
its combination with the latter, the histone would, 
when present in sufficient amount in the nucleus, so 
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alter the properties of the nucleic acid that the forma- 
tion of a spindle would be impossible, and hence the 
processes which lead to cell division would be in- 
hibited. On the other hand, in the absence of large 
amounts of histone part of the nucleic acid would 
combine with the basic groups of the chromosomin, 
causing the latter to be dispersed in the nucleus. In 
this condition, which would correspond with the 
resting state of the cell, the synthesis of chromo- 
somin would occur, following which the chromosomes 
would begin to separate and the spindle to appear. 
Such a picture of the control of mitosis, although 
incomplete and possibly inaccurate in detail, serves 
a useful purpose in emphasizing the part played by 
the histone in cell division. 

We desire to thank Mr. F. Pettigrew for carrying 
out the necessary implantations of the tumours, Dr. 
Greenwood and Miss Peace for supplies of fowl’s 
blood and chick embryos, the Moray Research Fund 
for defraying the cost of the mice, and the Medical 
Research Council for a grant to one of us. 


* Stedman, E., and Stedman, E., NATURE, 158, 267 (1943). 

* Kosse], A., “The Protamines and Histones”* (London, 1928). 

* Kossel, A., Z. physiol. Chem., 8, 511 (1884). 

* Ackermann, D., Z. physiol. Chem., 48, 209 (1904). 

a E., and Pollister, A. W., Proc. Nat. Acad. Sci., 28, 344 
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Dr. F. J. W. Whipple 


Kew Osservatory has had a long line of super- 
intendents, including Balfour Stewart and Charles 
Chree, and F. J. W. Whipple was a worthy member 
of it. He retired in March 1939 with the prespect of 
much useful scientific work ahead ; but to the regret 
of his friends and old colleagues he died from heart 
failure on September 25 this year. 

Francis John Welch Whipple was born on March 17, 
1876. He was educated at Merchant Taylors’ School 
and Trinity College, Cambridge. His university career 
was brilliant : he graduated as second wrangler and 
his Smith Prize paper was highly commended. For 
a few years he returned to Merchant Taylors’ as 
mathematical master; then in 1912 he joined the 
Meteorological Office. For thirteen years he worked 
at the headquarters office in London, first as super- 
intendent of the Instruments Division and then of 
the Climatology Division. In 1925, Dr. Charles Chree- 
retired from the superintendentship of Kew Observa- 
tory and Whipple was appointed to succeed him, 
being promoted at the same time to the rank of 
assistant director of the Meteorological Office. This 
change was welcomed by Whipple for personal reasons, 
for his father, G. M. Whipple, had been superintendent 
of Kew Observatory during 1876-1893, and his 
maternal grandfather, Robert Beckley, had been on 
the staff in the eighteen-fifties and had designed 
the Kew self-recording meteorological instruments, 
which became almost as famous as the Observatory 
itself. 

That Whipple had outstanding ability as a mathe- 
matician his university career had given evidence, 
and throughout his life he maintained his interest in 
mathematics ; but he was also a physicist of no mean 
order, and the physical problems of meteorology, or 
rather geophysics, were entirely congenial to him. 
Whipple was not by nature original; but if in his 
reading or in conversation he came across a mathe- 
matical or physica! problem he would devote time and 
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energy to its solution. In this way seismology, atmo- 
spheric electricity and meteorological optics with 


subjects. It was the exhibition by Sir Napier Shaw 
at the British Association meeting in Dublin of a 
diagram showing unexplained pressure waves on & 
microbarograph record which led to his outstanding 
paper on the great Siberian meteor, and it was the 
audibility in England of gun-fire on the Western 
Front during the War of 1914-18 which led directly 
te his major work on the transmission of sound, which 
has given us so much information about the tempera- 
ture of the upper atmosphere. Practically the whole 
of Whipple’s numerous publications deal with prob- 
lems of this nature. Whether interest in such matters 
te the exclusion of more fundamental problems is in 
itself a good or a bad trait I am not prepared to say ; 
but it played a great part in Whipple’s success at 
Kew. Instead of being absorbed in his own investiga- 
tions he took a personal interest in the work of the 
young men of science working under him, leading 
and helping them without any thought of credit to 
himself. The consequence was that the staff at Kew 
produced during Whipple’s control a series of papers 
on seismology and atmospheric electricity which are 
of fundamental importance, and of which he and the 
Meteorological Office had every reason to be proud. 
With the passing of Dr. Chree, Kew Observatory 
ended an epoch of geomagnetic research ; with Dr. 
Whipple commenced an epoch of research in seismo- 
logy and atmospheric electricity which will be equally 
remarkable and has already enhanced the great 
reputation of Kew Observatory. 

Whipple served on the National Committee for 
Geodesy and Geophysics of the Royal Society and 
was one of the British delegates to the International 
Geophysical and Geodetie Conference which met in 
Washington in September 1939. For a number of 
years he was chairman of the Seismological Com 
mittee of the British Association. He served on the 
Council of the Royal ical Society and was 
president in 1937 and 1938. From 1930 until 1932 
he was a member of the Board of the Institute of 
Physics. 

From all this it will be seen that Whipple was an 
able man of science who was always ready to help 
and serve others; it is therefore not surprising that 
his death is felt in a very wide circle of friends. His 
wife died in 1926, as the result of a motor accident, 
and he leaves one son, who is following the scientific 
traditions of the Whipple family. 

G. C. Smarson. 


G. T. Bennett, F.R.S. 


In Dr. Geoffrey Thomas Bennett, who died after 
an operation on October 11, Cambridge loses one of 


Dr. 


her most characteristic sons: able in diverse ways, 
conscientious and thorough in all he was willing to 
undertake, and, for the most part, conservative in 
his scientific interests. 

Born in London on June 30, 1868, he was at 
University College School, under Mr. H. W. Eve, 
and became in due course a scholar of St. John’s 
College, Cambridge. Even then, the finish of the 
style of everything he wrote was remarked. In 1890 
he was the senior wrangler, with distinction also in 
the second part of the Mathematical Tripos in 1891. 
It was in 1890 that Miss Fawcett, who, I believe, 
afterwards gave herself to the service of education 
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pane ye my te wes placed above the 
Soon after Bennett's con: quent 
lection to a fellowship e6 St. John’s Collove, he 
followed a precedent set by A. G. Greenh.!|, ang 
became mathematical lecturer and fellow «: Em. 
manuel College. Here he continued to live, i: rooms 
increasingly in tune with the rising style of «: 
in Cambridge, and for many years, until his ‘eae 
had presided, as senior fellow, at the College «inner. 

Until after the War of 1914-18, mathematica 
lectures in pt gy were organized for groups of 
colleges separately, and Bennett would lectiire for 
po Ly iphecag he gy Pind oa ssibly an 
enigma for some of his hearers ; e offered, 
besides, an algebraical lecture on ieaneiee open 
to the whole University. His masterly instinct for 
the geometry of mechanism was doubtless a bond of 
union with James Bennet Peace, who had graduated 
in 1887 from Emmanuel College, then teaching in 
the Engineering School (afterwards secretary of the 
Syndics of the University Press). In the afternoons 
he would often be seen sallying out on his summer 
or winter bicycle (according to the season), for which 
the gearing had been from a formula he 
gave to the cycle-agent, G. B. Howes. In the even. 
ings he would often be found at the University 
concerts, and you would learn on inquiry that he 
had been giving attention to the mathematical 
aspects of music. 

During the War of 1914-18 Bennett was for some 
time one of the party engaged, at Whale Island, in 
research in anti-aircraft gunnery ; and passed to the 
gyrostatic compass department of the Admiralty at 
Slough, where he continued until after the armistice ; 
one remembers his characteristically trenchant re- 
marks in regard to English knowledge of this com- 
pass. Since about 1920 he had withdrawn from 
any overt connexion with the mathematica! school 
at Cambridge; but his touch could be recognized 
in various disclosures of his continuing interest in 
mathematical curiosities of ‘many kinds, including 
models, of which he encouraged a fine collection at 
Emmanuel College, and boomerangs. The late Major 
MacMahon, for example, in his painstaking work in 
regard to the regular division of the plane, was in 
close touch with Bennett ; and his help is acknow- 
ledged in a certain striking book on school algebra. 
It is to be expected that his drawers, when explored, 
will bring many interesting mathematical results to 
light. / 

In 1892, in more halcyon days than these, Cayley 
presented to the Royal Society a paper of 150 quarto 
pages, devoted to the investigation of the primitive 
roots of a composite modulus (complex as well as 
real). This was from the essay 
he wrote for the Smith’s Prize two years after his 
degree, and would amply suffice to establish his 
status as a mathematician. He became a member 
of the London Mathematical Society in that year; 
of that Society he was later (1908-11) on the Council, 
and secretary during 1915-16. He became a fellow 
of the Royal Society in 1914, and served on its 
council during 1936-38. At the time of his death he 
was a fellow of University College, London. 

The evidence of his interest in the kinematical ques- 
tions, in which he was superlative, may be indicated 
by reference to several of his published papers. In the 

Philosophical Magazine for June 1905, he wrote 4 
historical note in regard to the parallel motion re- 
marked by Sarrut, in 1853, giving a drawing of the 
mechanism employed. This seems not to be mentioned 
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ip the enthusiastie lecture on ‘The Mechanical Con- 
yersion of Motion” given by Sylvester to the Royal 
Ipstitution in 1873, whieh begins with the Peaucellier 
(ell of 1864. In the Proceedings of the London Mathe- 
matical Society we find “The Composition of Finite 
Displacements and the Use of Axodes” (1910), 
“Deformable Octahedra’’ (1911), “The Skew Iso- 

Mechanism’’ (1913), and later, ““The Three-bar 
Sextic Curve” (1920). But a more abstract paper of 
1910 is on the double six of lines on a cubic surface ; 
in an appendix to this he suggests a diagram, to 
which he returns in 1911, for representing all the 
lines ; this is in fact a graphical form for Steiner’s set 
of three complementary systems (1856), to which he 
does not refer. 

In a university which accepts the double task of 
giving instruction and care to all who are working 
for its examinations, and of fostering a lively interest 
in the development of knowledge, many of the best 
brains among the teachers will be drawn, by loyalty 
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or discipline, into the former task; and those who 
feel the importance of the latter may have a hard 
struggle. It is one of the complaints one has so often 
heard about some of the provincial universities. In 
the comparatively easier circumstances at Cambridge, 
one may say that Bennett made a wise compromise. 
The writings which he has left will remain as evidence 
of his great power and ability. H. F. Baker. 





WE regret to announce the following deaths : 


Sir Robert Falconer, K.C.M.G., president of the 
university of Toronto, aged seventy-six. 

Prof. I. Traube, formerly of the Technische 
Hochschule, Berlin, and recently of Edinburgh, a 
well-known physical chemist and a pioneer in the 
field of surface chemistry, aged eighty-four. 

Prof. Einar Lénnberg, the well-known Swedish 
geologist, died on November 21, 1942, and not on 
October 21, 1943, as stated in Nature of November 6. 


NEWS and VIEWS 


Royal Society: Medal Awards 


His Majesty the King has been graciously pleased 
to approve the recommendations made by the 
Council of the Royal Society for the award of the 
two Royal Medals for the current year as follows : 
to Sir Harold Spencer Jones, Astronomer-Royal, for 
his determination of the solar parallax and of other 
fundamental astronomical constants; to Dr. E. B. 
Bailey, director of H.M. Geological Survey, for his 
distinguished contributions to the knowledge of 
mountain structure and his studies on the tectonics 
of vulcanism. 

The following awards of medals have been made 
by the president and Council of the Royal Society : 
Copley Medal to Sir Joseph Barcroft, emeritus pro- 
fessor of physiology in the University of Cambridge, 
for his distinguished work on respiration and the 
respiratory function of the blood; Davy Medal to 
Prof. I. M. Heilbron, professor of organic chemistry 
in the Imperial College of Science and Technology, 
London, for his many notable contributions to organic 
chemistry, especially to the chemistry of natural 
products of physiological importance; Sylvester 
Medal to Prof. J. E. Littlewood, Rouse Ball professor 
of mathematics in the University of Cambridge, for 
his mathematical discoveries and supreme insight in 
the analytical theory of numbers ; Hughes Medal to 
Prof. M. L. E. Oliphant, Poynting professor of 
physics in the University of Birmingham, for his 
distinguished work in nuclear physics and mastery 
of methods of generating and applying high potentials. 


Retirement of Prof. O. T. Jones, F.R.S. 


Tue retirement of Prof. O. T. Jones from the 
Woodwardian professorship of geology at Cambridge 
on September 30 took many of his friends by sur- 
prise, so little sign did he show of his approach to 
the age limit set by the University Statutes. He 
went to Cambridge from Manchester in 1930, well 
fitted by his researches in Wales to foster that interest 
in Lower Palwozoic stratigraphy and physiographical 
problems which has long been associated with the 
Cambridge school of geology. In this work he was 





prodigal of personal effort, and the intense fervour 
with which he threw himself into unravelling the 
complexities of ‘slumping’ in the Silurian rocks of 
Denbighshire is not likely to be forgotten by his staff 
and students of that time. By no means, however, 
did he limit himself to these fields, but continually 
found fresh interests to expound in which his insight 
seldom failed to bring out new points of capital 
importance. Indeed his tenure of the chair will be 
notable for its encouragement of interest in allied 
subjects ; he established a close liaison with experi- 
mental geophysics and he was equally ready to 
collaborate with botanists and archzologists over the 
problems of the Fenland and Breckland of East 
Anglia, and with engineers in the laboratory study of 
stressed rocks. 

That Prof. Jones’s broad outlook was not limited to 
research was shown by the incorporation of practical 
work on sediments into the elementary geological 
course at Cambridge, with the establishment of a 
special laboratory under Mr. Maurice Black. Nor was 
it geographically circumscribed ; in particular, his 
intercourse with the United States on Lower Palxozoic 
and geophysical problems, especially through the 
collaboration of Prof. R. M. Field of Princeton 
University, should continue to bear fruit in promoting 
scientific amity between the two shores of the Atlantic. 
Though war sadly depleted his department of stu- 
dents, it was quite unable to quell his determination 
to carry on field-work, and it is confidently hoped 
that his years of retirement will see the publication 
of further important research on the Lower Paleozoic 
of his own country of Wales. 


Abraham Colles (1733-1843) 


NOVEMBER 16, 1843, marks the centenary of the 
death of Abraham Colles, the eminent anatomist and 
surgeon of Dublin. He was born in 1773 at Milmont, 
near Kilkenny, and received his medical education 
at the University of Dublin, where he obtained his 
diploma at the Royal College of Surgeons in Ireland 
in 1795. He afterwards went to Edinburgh, where 
after two winter sessions he became M.D. He then 
made a journey, most of the way on foot, to London, 
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where he made the acquaintance of Sir Astley Cooper, 
whom he assisted in his work on hernia and 
became impressed with the inefficiency of the older 
modes of teaching anatomy. In 1797 he returned to 
Dublin and set up in practice. Two years later he 
commenced clinical teaching and also lectured on 
surgery in his private rooms. In 1804 he was appointed 
professor of anatomy and surgery at the Royal 
College of Surgeons in Ireland and held that post for 
thirty-two years. He was also surgeon to Steeven’s 
Hospital, and was twice president (in 1802 and 1830) 
of the Royal College of Surgeons in Ireland. Selections 
from his works consisting chiefly of ‘Practical 
Observations on the Venereal Disease”, in which he 
maintained that syphilitic children nursed at the 
breast often infect wet nurses but never their own 
mother—an observation afterwards known as Colles’s 
law—appeared in the New Sydenham Society’s pub- 
lications in 1881 under the editorship of Robert 
McDonnell. His name has also been attached to a 
fracture of the lower end of the radius, which he 
described in 1814 in the Edinburgh Medical and 
Surgical Journal. 


Theodor Engelmann (1843-1909) 


THEroporR WILHELM ENGELMANN, an eminent Ger- 
man physiologist, was born at Leipzig on November 
14, 1843, the son of a well-known publisher. He 
received his- medical education at Jena, Leipzig, 
Heidelberg and Géttingen, and qualified at Leipzig 
in 1867. Directly after qualification he became 
assistant to Donders at the Physiological Institute at 
Utrecht, where he was appointed professor of genera! 
biology and histology, and succeeded Donders in the 
chair of physiology in 1888. In 1897 he succeeded 
Du Bois-Reymond as professor of physiology at 
Berlin, where he died on May 20, 1909. His most 
important work was the discovery of the cones and 
pigment cells of the retina. Besides studying the 
mechanics and thermodynamics of muscular con- 
tractions, he published works on ciliary movement 
(1868), spectrophotometric observations and an 
obituary of Helmholtz (1897). He was also co-editor 
of Archiv fiir Physiologie. He was well known to 
physiologists in Great Britain, where he was elected 
an honorary member of the Physiological Society in 
1898. He was elected an honorary member of the 
American Physiological Society in 1904. 


Plans for International Trade 


Unper the title “New Plans for International 
Trade”, the Institute of Statistics, Oxford, has issued 
a Supplement to its Bulletin (No. 5, Vol. 5) reviewing 
the principles embodied in the proposal of the British 
Treasury for an International Clearing Union and 
that of the American Treasury for an International 
Stabilization Fund. An introductory paper by the 
editor points out that international trade exists 
because some goods can be produced relatively 
cheaper in some countries than in others, and the 
aim of an international currency plan must be to 
lay down a code of rules which countries agree upon 
and can be relied upon to apply in international trade 
and finance in different circumstances. The test 
questions are: (1) Are adequate provisions made for 
furnishing each country with ‘iquid reserves for re- 
starting international trade after the disruptions of 
the War and pre-war periods, as a means of enabling 
all countries to e in international trade and 
reap the benefits of an exchange or loan of goods ? 
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(2) How can we prevent countries from bec. ming 
illiquid again? (3) How can we keep check upon 
and regulate short-term borrowing and lending, if 
they are a disruptive element? (4) How can we 
make an international system workable and com. 
patible with any form of social-economic organi :ation 
and any internal policy which member countries 
might wish to adopt ? (5) Can we introduce a steady 
expansionist force into international trade, which 
would neutralize, or, if necessary, over-compensate 
the effects of restrictionist policies of some member 
States on the rest of the trading community ‘ 

Discussing the British plan, which purports to 
exert pressure on any country whose balance of pay. 
ments with the rest of the world is departing from 
equilibrium in either direction, E. F. Schumacher 
states that the plan aims at more than equilibrium 
but does not fully face the issues of exchange control. 
He concludes that it would create international 
liquidity on a generous scale—with all that this 
implies for the freedom and growth of international 
trade—and that it is imbued with a spirit of expansion 
and is groping, though not very successfully, for ways 
and means to create an international monetary 
mechanism favourable for expansion. The American 
plan does not seem to offer a workable system. Its 
—— defect is a quantitative one. Even if the 

tabilization Fund were considerably enlarged, there 
would remain the difficulty that the Stabilization 
Fund technique itself imposes a more or less rigid 
maximum limit upon individual surpluses. 

In the following paper, M. Kalecki and E. F. 
Schumacher propose an amendment to the British 
plan in which an orderly supply of purchasing power 
to deficit countries through long-term lending by the 
International Investment Board is made possible. 
The concluding paper, by T. Balogh, on ‘The Foreign 
Balance and Full Employment”, examines further 
the question of how any single country can be 
enabled to maintain stability at full employment in 
a world system in which unemployment or inflation 
exists in other countries. 


Dehydration of Food by Radio-Frequency Energy 


Tue Industrial Electronics Division of the Federal 
Telephone and Radio Corporation, co-operating with 
the Office of the Quartermaster-General of the United 
States Army, has developed a process of dehydrating 
food by means of radio-frequency energy. The pro- 
cess is described briefly by Vernon W. Sherman in 
a recent article (Hlec. Comm., 21, No. 2; 1943). 
The electronic dehydration method not only makes 
it possible to remove 99 per cent of the moisture 
content but it also permits this high degree of de- 
hydration after the vegetables have been compressed 
into a small block or briquette 6 in. x 3 in. x } in. 
Compression of vegetables prior to total dehydration 
is an unprecedented procedure, other processes re- 
quiring exposure of as much of the vegetable surface 
as possible to facilitate evaporation. With all but 
one per cent of the moisture removed, it is possible 
to pack all types of dehydrated vegetables in sealed 
containers and transport them to any part of the 
world without danger of decomposition. The length 
of time vegetables may be kept in good condition 
increases very greatly as the moisture content 
approaches one per cent. Evidence now indicates 
that vegetables dehydrated by the electronic method 
will not deteriorate over a period of one to two years 
even in hot, humid climates. 
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Vegetables reconstituted after electronic dehydra- 
tion may be cooked and served in the same way as 
fresh vegetables. Reconstitution is accomplished by 
saking the vegetables in water. They then return to 
their original colour and consistency and retain their 
normal taste and aroma. The vitamin content of 
electronically dehydrated vegetables is especially high, 
due apparently to the much shorter processing time. 
The exact method of dehydration cannot be dis- 
dosed at present. Briefly, however, 80 per cent of 
the moisture is removed by conventional methods, 
aving the vegetables pliable but without formation 
of ‘ease hardening’. The vegetables are then com- 
pressed into bricks and the remaining moisture is 
removed electronically, after which they are ready 
to be wrapped in paper, wax coated, packed and 
shipped. The whole procedure is well adapted to 
automatic straight line production. Laboratory 
results show that one pound of water may be re- 
moved electronically with less than one kWh, of 
energy, a figure which is economically good in com- 
parison with other methods. In addition to vege- 
tables, dried whole milk also has had its moisture 
content reduced electronically from two per cent to 
one per cent. This small difference makes it possible 
to ship dried whole milk without danger of its butter 
fat content becoming rancid. Unlike dried skim milk, 
dried whole milk can be reconstituted to be as 
palatable and nutritious as fresh milk. Apart from 
the importance of this electronic dehydration achieve- 
ment, the process represents another of the many 
outgrowths of fundamental research and develop- 
ment in industry. Electronic dehydration of food- 
stuffs was undertaken by the Federal Telephone and 
Radio Corporation as a co-operative and non- 
remunerative project to aid in the war effort. 


Recent Advances in Public Health Measures 


From the Fight Against Disease, 31, 1943, issued 
by the Research Defence Society, we learn that six 
anti-vivisection societies reported in the last pre-war 
year an income of more than £50,000. The Research 
Defence Society, on the other hand, got along 
vigorously in 1942 on about £500. Its report for 
1942 gives interesting details about the prevention 
of a wide outbreak of smallpox when it appeared in 
Scotland in May 1942. Some of us who had to pass 
through Glasgow in July of that year remember well 
the encouraging spectacle of the people crowding to 
the vaccination centres. About 500,000 people were 
vaccinated and by July 31, thirty days after the 
vaccination campaign had begun, the last case of 
smallpox was reported. The report also deals with 
the remarkable results of immunization against 
diphtheria. There must be few intelligent people 
who will refuse their children this inestimable benefit. 
If any are still disposed to do so, they should read 
W. T. Russell’s report, published by the Medical 
Research Council, on the epidemiology of diphtheria 
during the last forty years. 

The Ministry of Health, Ministry of Information 
and Central Council for Health Education send us 
samples of the publicity material issued by them 
for use in the campaign against diphtheria. Sir 
Wilson Jameson calculates that diphtheria kills 
someone in Great Britain every three or four hours 
and every twenty minutes sends a child to hospital. 
The number of children who have been protected is 
not enough. Children under five are most likely to 
suffer. It is astonishing that parents can still fail to 
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take their children to receive this safe, simple treat- 
ment, obtainable free through any medical officer of 
health. It should be obtained now, before the winter 
comes. 

The Medical Research Council sends us another 
valuable memorandum (War Memorandum No. 10) 
entitled the “Medical Use of Sulphonamides’’. This 
deals with the chemistry, pharmacology, dosage, 
toxicity and supply of these drugs and with the 
treatment of specific infections with them. They 
have been given so many names that the lists here 
given of the alternative names of each compound 
will help to prevent confusion. Appendixes deal with 
the estimation of the concentration of sulphonamides 
in the body fluids, with tests for sulphonamide- 
resistance in bacteria and with the sterilization of 
sulphanilamide powder. 


Authority in Medicine 


In the Linacre Lecture delivered at St. John’s 
College, Cambridge, on May 6, 1943, Prof. Major 
Greenwood, after a graceful tribute to previous 
lecturers including Sir Thomas Watson, Sir Humphry 
Rolleston, Sir George Newman and Dr. W. W. C. 
Topley, dealt at length with the doctrine of Galen, 
with whom Linacre was familiar, and particularly his 
work on epidemiology, general hygiene and medical 
psychology. Prof. Greenwood regards Galen’s epi- 
demiological influence as bad because he overrated 
the creative power not of Nature but of his own 
intelligence, and never considered alternative hypo- 
theses as was done by John Graunt fifteen hundred 
years later. Galen’s work on personal hygiene, which 
Prof. Greenwood regards as the most readable of his 
books, contains an admirable description of practical 
dietetics, physical training and the Horation philo- 
sophy of life. As regards medical psychology, accord- 
ing to Prof. Greenwood, Galen was in advance of any 
medical writers of the Renaissance. Passing on to 
the subject of experimental epidemiology, in which 
he was associated with Dr. Topley for more than fifteen 
years, Prof. Greenwood points out that in acute 
infectious diseases like typhus pure laboratory work 
has created an applied science of immunology which 
owes nearly everything to the experimental method. 
The lecture ends with an encomium of the late Sir 
Walter Fletcher, secretary of the Medical Research 
Council, of whom he says that “he fought for and 
secured a scientific freedom in state-aided medical 
research”’. 


Archeological Research in Ulster 


In 1935 the Government of Northern Ireland agreed 
to pay 60 per cent of the wages of unemployed 
labourers engaged for the purpose of archeological 
excavation, up to a total sum of £500. Later the 

reentage was raised to 80. This method of dealing 
with the then acute problem of unemployment was 
to some extent copied from that already in operation 
in the Irish Free State. As a result, much valuable 
excavation was undertaken in 1935 and succeed- 
ing years, and important information has come to 
light. More particularly have the various museums 
and archzological societies, which have taken advan- 
tage of the opportunity, concentrated on the study of 
the North Irish megalithic monuments. Ireland’s 
geographical position is such that the island was a 
very important area in the days when the megalith 
builders were wandering about of western 
Europe. Northern Ireland has its full share of these 
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monuments. Then in, Northern Ireland has 
yielded important Mesolithic industries, the study of 
which is still incomplete. Nor must relics of later 
periods be forgotten, and crannogs, earth-forts, etc., 
have received attention. Further, it has been realized 
that excavation without subsequent publication is of 
little worth. 

Naturally, much of the new information has found 
its way into the older well-known archeological 
journals and proceedings, but special reference must 
be made to the Ulster Journal of Archeology, which 
has just published its sixth volume, containing an 
account by the editor of the archzxological achieve- 
ment of the last ten years. The reader will certainly 
find this publication eclectic in its interests, and much 
curious and interesting information on subjects 
ranging from prehistoric to modern can be culled 
from its pages. It is to be regretted that England, 
during the periods of acute unemployment, did not 
follow the lead given by Ireland. Of course, here, as 
indeed in Ireland too, museums and local archeo- 
logical societies make grants for the purposes of 
excavation. But direct Government aid of the kind 
mentioned above gives an immense fillip to such 
work, and there is a direct return to the body politic, 
which is scarcely the case when the money is merely 
spent in ‘doles’. The Irish method at least means 
that more becomes known of the country’s past. 


Labour in the Building Industry 


A RECENT broadsheet (No. 212) issued by Political 
and Economic Planning contains a close analysis of 
the organization of the labour force in the building 
industry in Great Britain, nationally, on the site and 
in the trade unions, which represents part of a wider 
study of industrial relations which was undertaken 
before, but was interrupted by, the War. The analysis 
covers all sizes and types of unit, from the very large 
firms down to the small firms and their groups. It 
gives a clear picture of the organization of labour 
on the site including the organizing personnel, the 
recruitment of foremen and the part played by the 
trade unions, as well as of the organization of labour 
in the unions, including the federation branch, the 
executive committee, the National Joint Council, the 
rates of wages and payment by results. In the post- 
war period the latter question will be linked with the 
questions of prefabrication and of new and more 
flexible types of training, and the essential changes 
of practice are unlikely to be secured without a sense 
of urgency and without Government intervention 
which can be visualized only as part of a great plan 
of guaranteed employment for the building industry. 
With guaranteed employment all sorts of technically 
desirable changes may well become more acceptable, 
but the goodwill of the trade unions is indi ble, 
and this can only be obtained by full and frank 
consultation, and by democratic discussion both at 
the national level, in the localities and on the site. 


Scientific Societies of North America 


Tue U.S. National Research Council has produced 
a fourth edition of its ““‘Handbook of Scientific and 
Technical Societies and Institutions of the United 
States and Canada” (Bull. 106, Jan. 1942. Wash- 
ington, D.C.: National Academy of Sciences). This 
well-bound volume of 389 large pages contains 
information rélating to 1,269 bodies in the United 
States and its dependencies, and 143 in Canada, 
which ‘contribute to the advancement of knowledge 
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through their blications or other 
resourees”’, and os i in the wide ficlds of 
natural sciences, technology and more genera! organ. 
izations supporting scientific research. Agencies of 
the Federal Government, organizations direct|y con. 
trolled by universities, bodies which act through 
grants rather than direct by conducting researc}, and 
industrial research laboratories are excluded. |: each 
case there are given the name and address of the 
organization, thé chief officers, a brief history, its 
objects, particulars of membership, meetings, research 
funds and medals, and serial publications. The data 
have been compiled from information received from 
the bodies concerned. The entries are arranged «|pha- 
betically in two sections, one for the United States 
and one for Canada. There are subject and personne! 
indexes for each section. The only comparable pub. 
lication in Great Britain is the “Official Year-tiook 
of the Scientific Societies of Great Britain and Ire- 
land’’, published by Messrs. Charles Griffin and Co., 
Ltd., for many years, but discontinued since the 
beginning of the War. Such reference books are 
of much value in the library and elsewhere. 


Rare Scientific Books 


CaTALocvueE 8 (Spring 1943) issued by Schuman’s, 
20 East 70th Street, New York, contains 485 items, 
the great majority of which are of medical interest, 
but including a number of non-medical scientific 
works as well. Special mention may be made of the 
following : several works by Vesalius including the 
third edition of the “Fabrica”, the first edition of 
Casserio’s “Tabula Anatomic#’’ (1627), Fallopio’'s 
“Tnstitutiones Anatomice” (1585), the first edition 
of Acosta’s “‘Herbal’’ (1578), ng eer “De 
Plantis” (1583) ; Fracastor’s “Opera Omnia” (1555), 
the first edition of Conrad Gesner’s “Surgical Tracts” 
(1516-65), Hans Sachs’ folk poem (c. 1550), the first 
edition of Guido Guidi’s work on surgery (1544), the 
first edition of Cockayne’s “Leechdoms” (1864-66), 
the first edition of Morgagni’s ““De Sedibus et Causis 
Morborum”’ (1761). The non-medical works include 
the first edition of Goethe’s “Metamorphose der 
Pflanzen” (1790), the first edition of Lyell’s ‘‘Geo- 
logical Evidence of the Antiquity of Men” (1863), 
the first edition of Newton’s “Optics” (1704) and 
the first edition of the “Origin of Species” (1859), 
and Francis Hauksbee’s ““Physico-Mechanical Experi- 
ments on various Substances” (1709). 


Announcements 


A SPECIAL meeting to commemorate the life and 
work of Nikola Tesla will be held at the Institution 
of Electrical Engineers on November 25, at 3 p.m. 
At the meeting a lecture, with examples of Tesla’s 
experimental work, will be delivered by Dr. A. P. M. 
Fleming, director and manager, rch and 
Education Departments of Messrs. Metropolitan- 
Vickers Electrical Co., Ltd. 


Iw reviewing Prof. J. C. Slater’s “Introduction to 
Chemical Physics” in Nature of October 30, p. 488, 
the price of the book quoted was that of the time of 
issue, namely, 338. ; we ate informed by the McGraw- 
Hill Book Co., Inc., that the current price is 35s. 


Erratum. In Nature of November 6, p. 535, 
col. 2, line 1, for “flies is not due to mechanical 
inability to reach the goal”, read “flies is due to 
mechanical inability to reach the goal’’. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Recognition of Rh Genotypes in Man 


In a recent communication, two of us' described 
a serum which we think discloses the genotype of 
half the persons who are homozygous for the blood 

p factor Rh. This serum, St, agglutinates the 
red cells of about 80 per cent of people, including 
the 15-16 per cent who are Rh-negative and all ‘the 
48 per cent who are heterozygous, Rhrh. It fails to 
react with 20 per cent, all of whom must be homo- 
sygous RARh and be about half the total number of 
homozygotes (about 38 per cent of all people). 

It is certain that multiple allelomorphs of the Rh 
gene oceur, and to begin with three may be assumed, 
Rh,, Rh, and rh. We suggested that St negative 
(St—) people are Rh,Rh,. If St fails to agglutinate 
the cells of persons with the Rh, gene it must react 
with all other frequent allelomorphs, Rh, and rh, in 
order to make up its 80 per cent of positive reactions. 

Recently we have found in the serum of the mother 
of an erythroblastotic infant a different type of rare 
anti-RA agglutinin. This serum, which we call K, 
is positive with about 30 per cent of the population, 
and Dr. C. V. Harrison has sent a second serum, J, 
which gives identical results. We have used St, K, J 
and normal anti-RA sera to examine the blood of 
281 unselected donors (205 at Cambridge and 76 at 
Sutton) as well as members of families we were 
investigating for the Rh factor in connexion with 
erythroblastosis feetalis. The results from the two 
unselected groups together are : 


t+ SM— KJ+ EJ— KJ+ KJ— 
M+ 17% 52 Rh+ 84 142 St+ 83 «146 
a 55 0 Rh— 2 53 a 3 49 
It is seen that (a) Rh— blood is St+ ; (b) Rh— 


blood is nearly always KJ — ; (c) St— blood is nearly 
always KJ=. Apart from the five exceptions, it 
seems that AJ can react neither with Rh, nor rh, 
and must, therefore, react with Rh, to achieve its 
30 per cent of positives. (The estimated frequency of 
the genotypes containing Rh, is very near to 30 per 
tent.) Besides the five exceptions in the 281 un- 
selected bloods, two of them Rh —St+ KJ-+ and three 
Rh+St—KJ-+, a further example of each type was 
found in the 139 family samples. 

We suppose that the genes so far discussed cause 


the following reactions : 
Antisera 
St KJ 


— + 
— + = 


Rh 

Rh, - 

Genes Rh, + 
rh 


If this is true, it follows that Rh rh blood must be 
Rh+St+KJ—. No combination of two of these 
allelomorphs can make either Rh—St+KJ+ or 
+ — +. The first case, — + +, could be explained 
by the presénce of a rare gene reacting with AJ 
and not with Rh; we may provisionally call this 
Rh,. Since it is so rare, it seems certain that in our 
three examples of this type of exception the gene is 
not in the homozygous state (for if it was present 
here in the homozygous state it can be vzalculated 
that the frequency of Rhrh, — ++-, would be about 
1 in 15_of all persons). The genotype cannot be 


Rh, Rh, or Rh,Rh, since both of these would be 
Rh+ (RA,Rh,, see below, would also be much too 
rare). 


The genotype must therefore be Rh,rh. 
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American workers have described anti-Rh sera which 
react with 2 per cent of people who are Rh— with 
the anti-Rh sera most commonly found. It is possible 
that such a serum would be positive with this geno- 
type Rhwh, Although Rh,rh will be St+- by virtue 
of its rh gene, there is evidence that Rh, also reacts 
with St. If St serum is titrated with rhrh blood and 
Rhirh blood, the red cells representing the dotble 
dose of the St-active rh gene agglutinate at a much 
higher dilution (eight times on the average) than do 
the Rh,rh cells representing a single dose of the St- 
active gene. .Two of our examples of Rh,rh have 
been titrated and they are both at the top of the 
double-dose class. 

If the gene Rh, does react with St, as seems likely, 
then to explain the second class of exception, +— +, 
a further allelomorph Rh, which is St—KJ+ must 
be postulated. The genotype of the four exceptions 
of this kind cannot with reasonable probability be 
Rh,Rh, It cannot be Rhyrh, Rh,Rh, or the rare 
Rh,Rh,, for all these would be St+. This leaves 
only Rh,Rh,. It cannot be said at this stage whether 
Rh, is Rh+, for Rh, may be wholly responsible for 
the Rh-+- reactions of these four bloods; no help is 
given by titration, for anti-Rh does not make such 
a distinction as does St. The extended scheme is: 








Antisera 
St KJ 
Rh, + — _— 
2 + + +. 
Genes Rhz - + + 
? — + 
rh _— + — 


Only a rough estimate of the frequencies of Rh, and 
Rh, can be made since the total figures are small for 
such infrequent genes. For what they are worth 
they may be derived : 


0-007 
Rherh = 0-007 and Rhze = 5x frequency of rh * en 
ie — 060 a pei ee a 
oft, = 0-011 and Rly = 5 frequency of RA, — aay S 


The frequency of Rh, must be deducted in calculating 
that. of rh, and the frequency of Rh, deducted simi- 
larly in calculating Rh,. The proportion of Rh nega- 
tives among persons examined by us is 722 out of 
4,618, or 15-63 per cent. Taking the square root, we 
have 39-5 per cent as the combined gene frequency 
of rh and Rh,. Using the frequency estimated above 
for Rh, this gives 

rh 38-6 per cent 

Rhz OO » 
Similarly, the proportion of St negatives observed is 
97 out of 499, or 19-44 per cent. Taking the square 
root, we have 44-09 per cent as the combined gene 
frequency of Rh, and Rh,, giving 

Rh, a per cent 

leaving Rhy wees 

If we group togethér as ‘‘the rest’’ all the genotypes 
which we cannot recognize serologically, we can com- 
pare observed and expected frequencies : 


a — HH — tt — HH} $+ $H++ 
RA.Rh, rhrh Rhwrh Rharh Rh,Rhy The rest 
Observed percent 174° 189 33-1 0-7 it 6288 
Expected percent 183 149 3390 07 1-1 319 


The close fit is good confirmation that the genotypes 
do react with these three sera as we suppose. The 
fit of Rh,rh is particularly important as the expecta- 
tion could be calculated before KJ serum was dis- 
covered. Significant also are the children of matings 
Rh, Rh, X rhrh, since all must be Rh,rh. We have 
examined nine such families with sixteen children all 
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Rh+St+KJ—. The probability that all sixteen 
would be KJ negative by chance is 0-63"* = 0-0006 
(the chance of an Rh+ person being KJ— is 0-63). 
Twenty-five families so far examined have shown no 
discrepancies. By the use of normal anti-Rh, St and 
KJ sera the genotypes Rh,Rh,, Rh,rh, rhrh, Rh,rh and 
Rh, Rh,, 68 per cent of the total, can be recognized. 
This is of prognostic importance in families in which 
erythroblastosis foetalis has occurred ; and it should 
increase the usefulness of the Rh blood groups in 
linkage studies. 
Since this work has been done, we have received 

a paper by Wiener and Landsteiner* giving frequencies 
for the genes Rh, 48 per cent, Rh, 16 per cent and 
rh 36 per cent. These frequencies were derived from 
the behaviour of sera quite different from St and KJ. 
In a personal communication at the same time, 
Wiener says that they now have papers in the press 
demonstrating six distinct allelomorphs. We are at 
present calling our fourth and fifth allelomorphs 
Rh, and Rh,, in the hope that a name and place is 
ready for them in Wiener’s scheme. 

R. R. Race. 

G. L. Taytor. 

KaTHLEEN E. Boorman. 

BaRBaRA E. Dopp. 

Medical Research Council 
Emergency Blood Transfusion Service. 
Oct. 13. 


Race and Taylor, NATURE, 158, 300 (1943). 
* Wiener and Landsteiner, Proc. Soc. Exp. Biol. and Med., 58, 167 
(1943). 


Chemical Control of Mitosis 


A CONNEXION between the mode of action of car- 
cinogenic and of polyploidogenic reagents has fre- 
quently been postulated’-*, but the crucial test of 
the induction of polyploidy in plants by a typical 
carcinogenic hydrocarbon has so far not been re- 
corded. Patton and Nebel*, for example, report that 
dibenzanthracene causes increase in the size of the 
prophase nuclei in the root tips of Zea, but state 
that no abnormality of mitosis could be observed. 
It was therefore with some surprise that we found 
recently on examining the root tips of rye seedlings, 
which had been growing in water containing crystals 
of 1.2.5.6 dibenzanthracene, a striking polyploido- 
genic effect. This did not occur in the control with 
water alone. 

We repeated the experiment, but found only 
normal growth, and it was some time before we traced 
the reason for the first result. At that time we had 
also been working with organic mercury compounds 
such as are used for dusting seeds to prevent fungal 
attack. These compounds are crystalline solids, but 
some have an appreciable vapour pressure and even 
at room temperature give off a ‘toxic vapour. This 
led us to suspect that the laboratory air may have 
been vitiated and we repeated the first experiment 
in an atmosphere which was in equilibrium with 
solid ethyl mercuric chloride. The result was pre- 
cisely as in the first experiment, namely, definite 
chromosome doubling. 

Further trials showed that a very dilute solution 
of ethyl mercuric chloride gave the same result and 
had the great convenience that the dosage could be 
controlled. 

Stock solutions of ethyl mercuric chloride and 
dibenzanthracene were made by dissolving 1 mgm. 
of each chemical in alcohol and diluting to the re- 
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PRONOUNCED POLYPLOIDY IN ROOT TIP OF RYB, GROWN IN 4 

MIXED SOLUTION OF 1°75 P.P.M. DIBENZANTHRACENE AND (25 

P.P.M. ETHYL MERCURIC CHLORIDE. SEPARATE SOLUTIONS at 

THESE CONCENTRATIONS “TF 750) DIPLOID NUCLEI (2m = 14), 
x 


quired proportions with tap water. Both substances 
were difficult to dissolve in water alone and this pro- 
cedure was necessary to obtain exact dilutions. The 
final mixtures contained 0-4 per cent alcohol. The 
dibenzanthracene which is soluble in water only to the 
extent of 0-001 part per million‘ was a colloidal! sus- 
pension and therefore saturated ; the ethyl mercuric 
chloride was a clear solution. In a supplementary 
experiment, as reported by Levan and Ostergren* for 
colchicine, we found that this trace of alcohol showed 
a slight antagonism and lifted the lower threshold 
value of action. The accompanying table summarizes 
our results on the action of these compounds on 
the root tips of rye seedlings, after 48 hr. treatment 
at 22°C. 





Effects* | 
a 
Polyploidy 


Parts per million of water 





Dibenz- Ethyl mercury 
anthracene chloride 


Toxicity 








oa 














229/ So} eo 
A 


“Or! O~w!| Or 
as 


3s = 
aoe 











* The c-mitosis column shows the d of spindle disturbance— 
the toxicity is measured in inverse to the number of accumu- 
lated active nuclei after 48 hours. 


It will be noticed that only very minute concen- 
trations of the reagents are involved and that there 
is a limited range of effectiveness. Dibenzanthracene 
alone has no effect on mitosis at any concentration 
while ethyl mercuric chloride alone has a slight effect 
at 0-5 part per million. Ethyl mercuric chloride 
alone has no effect at 0-25 part per million, but in 
conjunction with dibenzanthracene the polyploido- 
genic effect is pronounced (see accompanying 
illustration). 

Evidently the ethyl mercuric chloride is the direct 
polyploidogenic agent and the dibenzanthracene 
facilitates its action. The observation by Lisle‘, which 
we have confirmed, that dibenzanthracene reduces 
the ability of lipoids to inhibit the oxidation of fats, 
may show how this eomes about. 

lt is too early to decide the exact role of these 
two reagents, and systematic study of pairs of similar 
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substances is needed, but this example of a comple- 
mentary action suggests a new line of attack in both 
chromosome anda cancer research. 
P. T. Tuomas. 
R. Drew. 
John Innes Horticultural Institution, 
Merton, London, 8.W.19. 
Oct. 8. 


'fmack, A., and Gusseva, A., C.R. Acad, Sci. U.R.S.S., 2, 316 
( 4 






tJevan, A., and Ostergren, G., Hereditas, 29, 381 (1043). 

*patton, R. L., and Nebel, B. R., Amer. J. Bot., 27, 609 (1940). 
‘pavis, W. W., and Parker, T. U., J. Amer. Chem. Soc., 64, 101 (1942). 
‘Lisle, EB. B., J. Soc. Chem. Ind., 61, 148 (1942). 


Relapsing Fever and B. proteus X Kingsbury 


Waite in Ethiopia with a mobile bacteriological 
laboratory, it was noted that there was an association 
between the findings of blood spirochetes and an 
agglutination of B. proteus X Kingsbury. Of 650 
cases in which Borrelia were found and which were 
tested for agglutinations, 211 gave agglutination of 
Kingsbury in dilutions of 1/100 and more. An exam- 
ination of specimens submitted for Kahn test failed 
to reveal a corresponding high level in ‘normal’ 
individuals, and the testing of malaria cases disposed 
of the possibility of an ‘anamnestic’ type of reaction. 

A series of 110 cases in which spirochetes were 
found was followed up with agglutination reactions 
every fourth day. These cases were for the most 
part under arsenical treatment. Some had relapses 
and some died. Their responses to B. proteus X 
Kingsbury were as follows : 














Clinical course Agglutination of Kingsbury in 1/100 
Positive Negative 
= relapse 6 35 
né OF More relapses 22 27 
Deaths _- 20 














In those relapsing cases which responded there was 
4 progressive rise of titre, in one case reaching 1/6400. 
Immediately after what was to prove the last relapse 
there was a rapid fall in titre; and a month after it 
had completely disappeared, that is, less than 1/50. 

We had cases showing agglutinations in which 
spirochetes were never demonstrated. Some of these 
were treated empirically as relapsing fever, and re- 
covered, but some others gave a ‘typhus’ picture. 

These cases were all in the highlands where 
Ormithoiorus is unknown, and judging by the par- 
= with epidemic typhus were probably louse- 

rne. 

Unfortunately, the exigencies of the Service did 
not permit of further investigation. 

R. Exvspon-Dew. 
Springfield Military Hospital, 
Durban, Natal. 
Sept. 28. 


Glycogen in Adipose Tissue after Insulin 
Injection 

WHEN insulin is injected into a normal rat of about 

100 gm. maintained on an ordinary diet, a transient 

appearance of glycogen is demonstrable in the 


adipose tissue. If, after the glycogen has disappeared, 
the insulin injection is repeated, new transient 
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deposition of adipose glycogen is induced. It should 
be added that different types of adipose tissue differ 
quantitatively from one another in ability to store 
glycogen following insulin treatment. In general, 
deposition oceurs most rapidly in the brown inter- 
scapulary adipose, less rapidly in mesenterial adipose, 
and least rapidly in other adipose stores. Seasonal 
fluctuations, too, are of importance. In summer, 
the demonstration of deposition necessitates no 
particular precautions ; in winter, deposition occurs 
less rapidly and then only if the animals are main- 
tained above 21° C. on a diet of high calorific value, 
and if relatively large doses of insulin are admin- 
istered. Protamin-zinc-insulin is of greater effectivity 
than ordinary insulin. The adipose tissue of rabbits 
is less active'. The effect of insulin in this animal 
is smaller and only detectable after sugar feeding. 

Representative experiments which illustrate the 
above effects are given in Table 1. 

















TABLE 1. 
Glycogen gm./100 gm. 
— ‘seen ved 
on 
Month | Prot.-Zn.-| of In- No. 
Insulin exp. | tersc. | Mesent.| Total] Blood of 
(hr.) | fat fat fat sugar/ expts. 
March/ | 
April © 2x1 unit 7 0-30 0-15 |0-052; 74 10 
Feb. 2x3 units 7 0-29 0-12 0-045/; 62 19 
Controls 7 0-03 0 0 118 15 























July. Administration of 1 x 1 unit prot.-Zn.-insulin 


“ hours 
pose tissue after 14 3 4 5 6 7 





9-10 
Interscap. fat .. O19 O-14 0-16 O21 O28 0-40 0-08 
Mesent. fat oe 005 O-12 0-14 O15 0-04 
Total fat 0-04 0-04 0-07 0 











Each‘value quoted represents the average of at least four e - 
ments. Controls in seven random tests showed no glycogen in adipose 
tissue. on 


Glycogen deposition always occurs in adipose 
tissue when fat synthesis from carbohydrates is 
taking place, for example, following intake of a 
carbohydrate-rich meal after a period of fasting*, 
following carbohydrate abundance without previous 
fasting or when animals are subjected to alternate 
periods of hunger and feeding as in the experiments 
of MacKay and Drury*. The occurrence of stable 
fat deposition in man following prolonged insulin 
treatment has long been known*. MacKay and 
collaborators‘ have carried out a precise study of 
this effect in rats. It seems justifiable, therefore, to 
assume that the glycogen deposition in adipose tissue 
following injection of insulin is merely a preliminary 
of fat deposition. 

The observation has repeatedly been stressed that 
the insulin effect is associated with stimulation of 
appetite for carbohydrates and consequent increase 
in the carbohydrate intake. It was of importance 
accordingly to ascertain whether the deposition of 
glycogen in adipose tissue following insulin admin- 
istration is secondarily induced and a result of in- 
creased carbohydrate intake, or a primary effect of 
the direct action of insulin on the adipose. The follow- 
ing experiments seem to support the latter explana- 
tion alternative : (1) In summer experiments, glyco- 
gen deposition in interscapulary adipose is already 
demonstrable within one hour of insulin injection. 
(2) Glycogen deposition in adipose tissue occurs 
rapidly following insulin injection also in rats main- 
tained on a protein-high diet (70 per cent casein, 
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20 per cent carbohydrates, 10 per cent fat), althouss 
appetite and food intake in these animals, as is well 
known, are not stimulated by insulin’, Moreover, 
glycogen deposition in interscapulary adipose is in- 
duced in such rats, even if they are fasted on the 
day prior to, as well as during, the experiment period 
(see Table 2). (3) Adrenalectomized rats not 
respond to insulin with increased appetite, but 
nevertheless show clear-cut deposition of glycogen in 
their adipose tissue following insulin injection. The 
same experiments and others with adrenalin show, 
furthermore, that glyeogen deposition in the adipose 
tissue cannot be due to increase in blood adrenalin 
as a result of insulin administration. 


TABLE 2. 


ON ipose taven 


Total 
fat 








Inter- 
scap. 
fa 


Mesent. 
fat 





70% casein ; 


in the evening and 
in the 
—1 U.Pr.Z.ins. ; 
| sacrificed 6 hr. after 
injection 
| Controls wi t in- 
sulin 




















It follows that the effeet of insulin is direct on the 
adipose tissue ; and almost certainly that glycogen 
deposition in the adipose tissue is a preliminary of a 
larger process which the adipose tissue realizes. A 
new proof is thus obtained for the view that adipose 
tissue plays an active part in carbohydrate-fat 
metabolism. 

The bearing of these findings on the theory of 
insulin action remains to be considered. 

(1) The insulin influence on adipose tissue con- 
stitutes clear evidence that insulin is concerned in 
glycogen synthesis. In absence of insulin, adipose 
tissue a is void of glycogen. 

(2) With reference to the question whether storage 
of glycogen in adipose tissue has significant bearing 
on the carbohydrate balance during the period of 
reaction to insulin, it may be pointed out that the 
amounts of glycogen actually found in the adipose are 
in themselves insufficient to be of great significance 
in relation to the total carbohydrate balance. It 
should be borne in mind, however, that the found 
adipose glycogen is in fact a resultant of concurrent 
processes of synthesis and decomposition. It is cer- 
tain only that glycogen is being transformed. The 
finding of glycogen is thus in itself merely evidence 
of the existence of the adipose-insulin relation. 
Earlier investigations and the fact that insulin 
administration leads to fat deposition support the 
assumption that glycogen is converted in adipose 
tissue intofat. We believe, therefore, that the primary 
effect of insulin on adipose tissue is tc induce glycogen 
deposition, and assume that deposed glycogen is 
then automatically converted by the tissue into fat. 
Thus we arrive at a factor in insulin action similar 
to that convincingly educed on quite different 
grounds by Pauls and Drury*: a transient storage 
of ingested carbohydrate as fat. Insulin may be 
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regarded as an accelerant of this process by i 
of its effect on adipose synthesis of glycogen. ™ 
Details of this investigation will be publishe:i else. 
where. 
E. WERTHEIMER. 
Laboratory of Pathologieal Physiology, 
The Hebrew University, 

Jerusalem. 

Aug. 11. 
' Tuerkischer, E., and Wertheimer, E., J. Physiol., 100, 355 (1942), 
* MacKay, B. M., and Drury, D. R., Amer J. Physiol., 182, 661 (1941), 
* Blotner, H., New Engl. J. Med. 218, 371 (1938). 
* MeeT Tb B. M., Callaway, J. W., and Barnes, R. H., J. Nuir., %, 
* MacKay, Barnes, R. H., Carne, H. O., Amer. J. Physiol, 


135, ios” cia). 
* Pauls, F., and Drury, D. R., J. Biol. Chem., 145, 451 (1042). 


Newt Larve in Brackish Water 


Mr. Eric Harpy, in referring' to Miss Helen 
Spurway’s observation of newt larve in brackish 

water*, states that “the brackish ‘slacks’ or pools 
between the west Lancashire coastal dunes from 
Ainsdale to Formby have long been inhabited by 
breeding specimens of the common smooth newt, 
common frog, common toad and natterjack toad”. 
C. T. Green, in his Flora*, states that “both salt 
and freshwater plants live in oxpernte, though adjoin- 
ing areas. The salt and the fresh water here have 
been readily distinguished by taking their specific 
gravity’’. 

It occurred to us to test the accuracy of the term 
‘brackish’ as applied to-day to the permanent water 
on the Freshfield to Ainsdale dunes, and samples 
were taken this summer from long-standing and well- 
known slacks and and analysed for chloride 
content, with the following results : 

June 1943 Bullrush slack 10-9 parts of sodium chloride per 
Dustnage pout = 8-4 an of 80 sodium chloride per 
Bullrush slack 10-7 parts of sodium chloride per 

Panis mp sgee oee 

The water samples showed 27-29 parts of calcium 
carbonate per 100,000 with 21-5-24-5 parts of 
calcium carbonate per 100,000 as temporary hardness. 
Hardness due to magnesium salts was very slight. 
The pH values varied from 7-6 to 8-0. 

It would thus appear that much, if not most, of 
the water on the West Lancashire dunes is not 
‘brackish’ at the present time, though doubtless there 
have been times when localities between Ainsdale and 
Hightown have had a more brackish character ; but 
records of past years should not be applied indis- 
criminately to the present. 

It may be of interest to note that one of us (F. B.) 
observed on May 2, 1943, in the saline waters near 
Nantwich Salt Spring, amphibian larve of large size, 
living in a salinity of 312-3 parts of sodium chloride 
per 100,000. 


July 1943 
August 1943 


FREDERICK BURKE. 
12 Queens Road, 
Chester. 
E. G. WILiraMs. 
61 Earlsway, 
Curzon Park, 
Chester. 
* Hardy, E., NaToRe, 151, 226 (1943). 
*Spurway, H., Nature, 161, 109 (1943). 


* Green, C. T., “The Flora of the Liverpool District”, 140 (1933). 
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Slip and Twinning in Single Crystals 
of mee 


planes each contain the two short 
diagonals jacent rhomb faces, and therefore 
must be more closely packed than the {100} planes. 

This fact necessitates a reconsideration of the main 
conclusion of Andrade and Hutchings’ analysis— 
that the rhomb faces are the glide planes. The 
position is, that if the {100} planes are the glide planes, 
as appeared to be indicated by the recorded angular 
measurements, which fulfil the geometrical require- 
ments, then glide in mercury crystals does not follow 
the general rule for face-centred metals, namely, that 
it takes place on the most densely packed plane. 

On the other hand, if glide actually does take 
place on the most densely packed plane (shown above 
to be {111}), then the measurements recorded as 
satisfying {100} glide must correspond also with the 
geometrical requirements for the {11} mode of glide, 
which will be a curious coincidence. 

Calculation shows that this coincidence actually 
exists, thus: (1) Double glide was observed on sur- 
faces symmetrically disposed in relation to an axis 
of the mercury wire examined. The angle between 
the two planes was 74-4° which, corrected for elonga- 
tion, gave 78-8° as the original dihedral angle. It 
was pointed out that the smaller dihedral angle 
between rhomb faces is 80-3°, and this close corre- 
spondence was adduced as evidence for glide on rhomb 
faces. Calculation shows, however, that the dihedral 
angle between two {l 11} planes is 75-5°, so that this 
particular observation may well be considered as 
evidence for glide on {111} planes. Andrade and 
Hutchings reported having measured several cases of 
double glide, in every case finding the corrected 
included angle to be slightly less than 80-3°. 

(2) Several measurements were taken of the angle 
between the slip lines and the twinning plane {110}. 
The measured angles varied between 75° and 77-5”. 
The calculated angle being 77-4°, the correspondence 
was held as additional confirmation of {100} glide. 
However, calculation shows that the angle between 
the {110} (twinning plane) and either of two {111} 
pyramidal planes is 82-3°, which appears to be 
sufficiently near the observed angles to be considered 
as evidence for (111) glide. The crystal in which the 
value of 75° was obtained was stated by Andrade 
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and Hutchings to be not very favourable for measure- 


{100} packing {111} packing 
COMPARISON OF ATOMIC PACKING ON DIFFERENT PLANES OF SINGLE 
MEROURY ORYSTAL. 


ment. 

(3) The third set of measurements were those made 
on a wire extended to rupture. Traces of glide on 
the surface of rupture were observed to make an 
angle of almost 50° with a line of commencing rupture 
parallel to the long diagonal of a rhomb face, and 
this is stated to agree with the value of 49-1° to be 
expected if the glide direction is a short diagonal of 
the rhomb face. Caleulation shows that traces of 
{100} planes on the adjacent rhomb faces make an 
angle of 40-9°, with lines parallel to the long diagonal. 
This is 9° different from the observed angle. If 
the line of commencing rupture seen was unmis- 
takably parallel to the long diagonal, traces of a {111} 
plane on a twinning cragge oe could make with 
that line an angle of 52-9°, which may be considered 
sufficiently near 50° (observed) to be held as con- 
firmation of 117} glide. This then requires (a) the 
observed surface of fracture to be a twinning plane 
in order to explain the existence of the long diagonal 
as a commencing line of rupture, and (6), the final 
fracture by direct separation. It is this is 
a probable mode of fracture at the part of the erystal 
concerned. 

With regard to the glide direction, the evidence 
remains in favour of this being the short diagonal 
of the rhomb face, while in regard to the twinning 
plane, no contradiction is involved in accepting the 
evidence for {110}. 

Summing up, it would appear that: (a) the {111} 
planes are those most closely packed ; (6) glide takes 
place on these planes ; (c) the direction of glide is the 
short diagonal of the rhomb face ; (d) there are two 
such glide directions in each glide plane. 


A. FisHEr. 
Magnesium Elektron, Ltd., 
Clifton Junction, 
Manchester. 
1 Andrade, E. N. da C., and Hutchings, P. J., Proc. . Soc., A, 
148, 120 (1935). ‘4 7 _ na 


Mr. Fisu=r is, I expect, right when he points out 
that the {111} planes are the most closely packed in 
@ mercury single crystal, although I have not the 
time to check the work. The experiments to which 
he refers were carried out some years ago, and all 
notes referring to them were destroyed with my 
laboratory. Whether he is right in his surmise that 
the {111} planes may be the glide planes I cannot 
say. The only way of settling the question satis- 
factorily is by the X-ray method. I always intended 
to get the attribution checked in this way, but at 
the time when the work was done an X-ray set suit- 
able for this purpose had not been installed, as it 
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was later. We were discussing the X-ray determina- 
tion in my laboratory shortly before the War broke 
out. 

It is not, of course, necessary that the most closely 
packed planes should be the glide planes in all cases, 
although the most closely packed direction is always 
the glide direction. This emerges very clearly from 
some work which I carried out with Dr. Y. 8. Chow* 
on body-centred cubic crystals. The matter of the 
glide plane must, therefore, remain open until I, or 
someone else, put it to the X-ray test. 

E. N. pa C. ANDRADE. 


* Andrade, E. N, da C., and Chow, Y. 8., Proc. Roy. Soc., A, 175, 290 
(1940). 


Photograph of a Nuclear Disintegration 
in a Wilson Chamber 


Tue presence of heavy ionization tracks has often 
been observed in Wilson chamber photographs ; 
those due to the emission of a-particles from radio- 
active impurities can be easily eliminated. The rest 
are due to nuclear disintegrations produced by cosmic 
rays. Usually they emerge from lead plates placed 
inside such chambers. Photographs of disintegrations 
originating in the gaseous volume of a Wilson chamber 
are rare; so far as is known to us, Anderson and 
Neddermeyer' have photographed one, and Zlotow- 
sky* another. The particles are supposed to be pro- 
duced by a nuclear evaporation process leading to 
the emission of both protons and neutrons ; in some 
eases a-particles have also been detected amongst 
them. 

The accompanying photograph shows the emission 
of four ionizing particles from a nucleus in the gaseous 
volume of a Wilson chamber filled with oxygen. 
From the density of ionization along their tracks, the 
particles appear to be heavier than a-particles and 
are multiple-charged. As in Anderson’s photograph’, 
the emitted particles are confined within a hemi- 
sphere, and conservation of momentum requires that 
either a number of neutrons have been emitted in the 
opposite direction or that a fast non-ionizing particle 
is responsible for the disintegration—the latter 
assumption appears more reasonable. A faint meso- 
tron track is seen to cross the lead plate (2-2 cm. 
thick) and follow the continuation of track 4; it 
cannot be taken to be responsible for the process of 
disintegration, as the track in question does not show 
any scattering or change in ionization density after 
passing the point of origin of the disintegrated 
nucleus. Tracks 1 and 4 are of a similar nature ; 
both show jagged outlines, due to ionization by recoil 
ions produced by nuclear collisions with the primary 
charged particles; the ionization density along the 
track of the particle diminishes. Such ionization 
tracks are to be expected of slow multiple-charged 
heavy particles, the effective charge of which 
diminishes with velocity, due to successive neutraliza- 
tions. Such tracks have been observed in Wilson 
chamber photographs of fission of the uranium 
nucleus’. 

Tracks 2 and 3 are broad and of uniform width 
throughout their whole lengths, except near the very 
end where there is a sharp fall of ionization—due 
to partial neutralization of charges on the ionizing 
particles. These tracks are similar to those due to 
a-particles except they are broader; they may be 
due to doubly-charged heavy particles. The end por- 
tions of their tracks are crossed transversely by 
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THE RANGES OF TRACKS 1, 2, 3 AND 4 CONVERTED TO NORMA! 
PRESSURES ARE 5°33, 4:76, 6:56 AND 9-01 CM. RESPECTIVELY 


thin ionization tracks. An obvious explanation 
of the observed effect is that, due to pure chance, 
the heavy-particle tracks are crossed at correspond. 
ing end points by two electron tracks. But the 
simultaneous occurrence of such events must be 
extremely rare. An alternative explanation, which 
appears to us plausible, is that each of the particles 
producing the tracks 2 and 3 emits, after it has 
slowed down, a pair of ionizing particles. In the 
original photograph, the track crossing the end por- 
tion of 3 is slightly bent towards the latter, showing 
that the particles emitted had a velocity component in 
the direction of motion of the parent particle. If this 
explanation is accepted, we have further to account 
for the fact that the pair of particles are emitted 
in diametrically opposite directions. This can be 
accounted for on the assumption that the original 
nucleus disintegrates into two simpler nuclei which 
move in opposite directions. Among the lighter 
nuclei, it is known that *B produced by the interaction 
"Li+'H disintegrates with the emission of a pair of 
«-particles, the Wilson chamber photographs of which 
have been obtained by Dee and Walton‘. The tracks 
of the pair emitted from the ends of tracks 2 and 3 
appear to be too thin to be due to a-particles. 

The other alternative is that a pair of (oppositely 
charged) electrons were emitted from the nuclei of 
the primary particles. I am not aware that emission 
of a pair of electrons from an excited nucleus in 
diametrically opposite directions has been previously 
observed, and there may be some theoretical diffi- 
culty in accounting for such an occurrence. 

The interpretation of the origin of the tracks in 
the photograph given in this communication has 
arisen out of a discussion with Prof. D. M. Bose, 
to whom my thanks are due. 

M. Sovua. 
Bose Institute, 
Caleutta. July 1. 
* Anderson and Neddermeyer, Phys. Rev., 60, 268 (1936). 
* Zlotowsky, NATURE, 140, 585 (1987). 
* Brostrom, Boggild, Lauritsen, Phys. Rev., 68, 651 (1940), ef seg. 
* Dee and Walton, Proc. Roy. Sor., 141, 733 (1933). 
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Cacao Tannin 


Tue method most commonly used for the estima- 
tion of cacao tannin is by precipitation with cinchonine 
sulphate’-**. Duthie‘ found that the filtrate from 
the cinchonine tannate gave a precipitate on re- 
fuxing with formaldehyde and hydrochloric acid 
(Stiasny reagent). He suggested that this precipitate 
is a measure of catechin and similar phenolic com- 
pounds. 

During some experiments in which freshly picked 
cacao beans were minced and allowed to autolyse, it 
was found that the amount of tannin, extracted with 
40 per cent acetone and precipitated by cinchonine 
sulphate, decreased progressively with time and that 
the Stiasny precipitate of the filtrate (residual Stiasny 
precipitate) decreased proportionally. A Stiasny 
determination (total Stiasny precipitate) on an aliquot 
of the original tannin solution yielded a precipitate 
which was approximately equal to the sum of the 
cinchonine tannin and the residual Stiasny precipitate 
(ef. Duthie‘). These results suggest that the cinchonine 
sulphate acts selectively on the tannin molecule and 
combines with a part of it, or that two substances are 
present, one yielding a precipitate with cinchonine 
sulphate and the other a Stiasny precipitate, and 
beth substances decrease proportionally with time. 
The latter explanation seems less likely. 

Tannin determinations were also made by a 
Lowenthal procedure’. The amount of tannin estim- 
ated by this method (that is, reducing substances 
fixed by gelatine) was found to run parallel to the 
residual Stiasny determinations, while the amount 
of the total substances oxidizable by potassium 
permanganate closely followed the changes in the 
amount of total Stiasny precipitate, and the amount 
of reducing substances not fixed by gelatine followed 
the changes in amount of tannin precipitated by 
einchonine sulphate. It thus appears that in the 
case of cacuo, the cinchonine sulphate reacts with 
one part of the tannin molecule while gelatine reacts 
with the other part. 

Evidence in support of the above explanation was 
obtained by making Stiasny determinations on the 
filtrate from solutions of cacao tannin treated with 
gelatine and sodium chloride. The values obtained 
corresponded to the amount of tannin precipitated 
by cinchonine sulphate from the original solutions. 

In this connexion it may be recalled that Smith‘, 
working with tea infusions, found that the filtrate 
from the cinchonine tannate gave a colour and pre- 
cipitate on addition of ferric salts but he was unable 
to identify the substance responsible. Chapman’ 
reported that in the case of hops, the cinchonine 
tannate filtrate gave a colour with ferric chloride. 

Hitherto the results obtained from the two methods 
of determining tannins have shown little agreement 
and the above observations offer an explanation and 
appear to throw fresh light on the structure of the 
cacao tannin molecule. The cinchonine sulphate and 
Lowenthal methods may be brought into agreement, 
so far as cacao is concerned, by taking into account 
the total Stiasny precipitate, the residual Stiasny 
precipitate and the cinchonine sulphate precipitate 
in the one method, and the total reducing substances, 
reducing substances fixed by gelatine and the re- 
ducing substances not fixed by gelatine, in the other 
method. Certain non-tannin materials which are 
oxidized by permanganate are present in the cacao 
bean, but these are very small in amount compared 
with the amount of tannin. These methods may be 
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applicable to tannin determinations in other plant 
material if the amount of non-tannin reducing 
material is known. 
E. C. HuMPHRIEs. 
Imperial College of Tropical Agriculture, 
Trinidad, B.W.I. 
Sept. 22. 


1 Hooper, D., Analyst, 60, 162 (1925). 

* Jensen, H. R., Analyst, 53, 365 (1928). 

* Adam, W. B., Analyst, 53, 369 (1928). 

* Duthie, D. W., Analyst, 63, 27 (1938). 

* Official and Tentative Methods of Analysis of the Association of 
Official Agricultural Chemists, 5th ed., 199 (1940). 

*Smith, H. L., Analyst, 38, 312 (1913). 

* Chapman, A. C., Analyst, 38, 315 (1913). 


A Transverse Zoo-geographical Barrier on 
the East Side of Lake Tanganyika 


No outstanding discontinuity of animal distribu- 
tion as one proceeds from north to south down the 
east side of Lake Tanganyika would be inferred from 


most maps of the region. It is obvious only that 
along much of the Lake shores the land rises to above 
5,000 ft., which has been generally accepted as the 
approximate lower level of the Highland life-zone in 
Central Africa. The latest maps’, which are a great 
advance on their predecessors, show plainly that on 
the east side of the Lake the highland country falls 
into three parts: (a) the narrow strip north of 
Kigoma, which, through Urundi, is continuous with 
the Kivu and Mufumbiro mountain area, and on the 
south is separated by the depression centring round 
the Malagarasi River from (6) the much-dissected 
Kungwe, Mahari, Baholoholo high country, separated 
on the south by the low gap round Karema from 
(c) the Ufipa Plateau, which is continuous with the 
highlands on the Northern Rhodesian border and 
round the head of Lake Nyasa. 

A study of the 1/1 mill. map' shows that in width 
the Malagarasi Depression and the Karema Gap are 
similar, the distance in both between any considerable 
areas over 5,000 ft. being about eighty miles, but 
the Karema gap has the flatter bottom, with more 
of it below 4,000 ft. Looking from the shore of Lake 
Tanganyika, one gains a strong impression of the 
Karema gap as a corridor running eastwards, 
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towards the northern end of the Rukwa trough, while 
the Malagarasi depression is conspicuously hilly. 

No vegetation maps of the region in any greater 
detail than that of Engler* exist, and that errs in 
giving the Hochweide too great and continuous a 
range, right across the Karema gap; but for the 
present purpose the important point is that ever- 
green forest remains practically only in small patches 
in the three highland areas. ‘Miombo’ (Brachystegia 
—lIsoberlinia) deciduous woodland or, in Ufipa, open 
grassland, predominates all down the east side of 
Lake Tanganyika. 

From the foregoing it might be expected that the 
mountain and forest fauna of the Kungwe highland 
would show northern and southern affinities in 
roughly equal proportions, with a slight preponder- 
ance of the former due to the better ‘stepping stones’ 
available across the Malagarasi depression than 
across the Karema gap. Recent collections of birds 
made on Kungwe and in Ufipa for the British Museum 
show that the avifaunal composition on Kungwe 
differs greatly from expectation, as follows* : (1) Total 
number of species: Kungwe 41, Ufipa 29. (2) Num- 
ber of ‘widespread’ species, that is, occurring both 
farther north and farther south than Lake Tangan- 
yika : Kungwe 16 (39 per cent), Ufipa 17 (58 per cent). 
(3) Number of purely ‘northern’ species : _Kungwe 21 
(51 per cent), Ufipa 3 (10 per cent). (4) Number of 
purely ‘southern’ species: Kungwe 2 (5 per cent), 
Ufipa 9 (31 per cent). 

The remaining two species on Kungwe are re- 
garded as endemics ; the two ‘southern’ species on 
Kungwe are both very strongly marked sub-species, 
while of the three ‘northern’ species that reach Ufipa 
two are subspecifically distinct. 

In conjunction with the foregoing evidence we have 
the fact that the chimpanzee extends south so far 
as the south edge of the Kungwe highland (latitude 
6° 30° S.), but there is no indication of the animal in 
Ufipa. The conclusion is that the Karema gap is of 
much greater zoo-geographical significance than the 
Malagarasi depression. I am indebted to Mr. Clement 
Gillman for a discussion of the local geology and for 
references. Certain of these*-*.*.? show an increasing 
tendency to regard the Karema gap as representing 
an ancient south-east — north-west rift, which re- 
appears west of Lake Tanganyika in the Lukuga 
depression at Albertville. This rift was probably 
earlier than the Rukwa — Nyasa trough and certainly 
much earlier than the Pleistocene rift now occupied 
by Lake Tanganyika. Moreover, the efficiency of the 
Karema gap as a barrier to animals would have been 
increased by the water connexion that it appears to 
have provided between Lakes Tanganyika and Rukwa 
in geologically recent times*. 

In this instance faunistic and admittedly as yet 
tentative geological evidence give each other powerful 
support. 

R. E. Morgav. 


East African Agricultural Research Station, 
Amani. 
Nov. 6. 


* Tanganyika Territory 1/2 mill. ; Tabora South B 36 1/1 mill. Survey 
Div. Dar es Salaam, 1041. 

* Engler, A., “Pflanzenwelt Afrikas”’, 1 (Leipzig,1910). 

* Moreau, R. E., [bie (in the press). 

* Moore, J. E. 8., “The Tanganyika Problem” (London, 1903). 

* Scholz, E., Pflanzer, 10, 80 (1914). 

* Teale, E., Tang. Terr. Geol. Surv. Ann. Rep. 1930, 12 (1931). 

* De la Vallée Poussin, J., Bull. Soc. Beige Geol., 46, 330 (1936). 

* Cox, L. R., Proce. Malacol. Soc., 28, 242 (1)3)). 
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Relation between Dissonance and 
Context 


Tue effect of musical context on dissonance, dis. 
cussed by Gardner and Pickford in Nature of 
September 25, is so much a part of the musician’s 
everyday experience that he will probably regard 
an experimental programme to establish the existence 
of this effect as entirely redundant. 

A simple illustration of the bearing of context on 
dissonance may be obtained on a pianoforte by play. 
ing middle C together with its seventh (B natural) 
and octave. As an isolated sound this is unpleasant, 
Now play the scale of C major introducing the key. 
note and octave each time. This time the effect of 
the penultimate dissonance is entirely different, 
although it is precisely the same combination as 
before. It now takes its place in a regular pro. 
gression towards the keynote, and when the seventh 
is introduced the anticipation of the approaching 
resolution into the major chord is intensely stimu. 
lating. 

Herein lies the secret of the effect. If the dissonance 
is introduced in such a way that the trained ear can 
anticipate its resolution by regular progression, then 
that anticipation gives rise to pleasure which so 
heavily outweighs the jarring of the isolated sound 
that this jarring escapes notice and the net effect is 
one of satisfaction. 

I recently ventured to criticize a discord in a com- 
position which one of my friends had just com- 
pleted, and was met by the argument that “Chopin 
used that discord a great deal’. So he did—but 
always in a way which gave rise to the pleasurable 
anticipation of its resolution. 


C. G. Gray. 


In his interesting letter Mr. Gray has put forward 
the theory that dissonances, which he assumes to be 
constant in harshness whatever their contexts, may 
be masked or softened by the pleasure of the musical 
experience of their anticipated resolution, when 
heard by a man whose training enables him to make 
that anticipation. 

Gardner and Pickford, in their letter in Nature 
of September 25, explained that the question of 
pleasure, or rather of liking and disliking, was avoided 
so far as possible in their experiment. They were 
concerned with the more subtle, though no less 
interesting question, whether the dissonance level of 
a chord might itself be subject to variation owing 
to the context, and apart from special musical train- 
ing. In other words, they raised the question whether 
dissonance itself, which is an experience, not an 
object, may be relative, not the question whether 
pleasure may mask it. 

The resort to experimental research certainly does 
not in any way supersede or render useless expert 
observations of the kind Mr. Gray is able to make, 
but it allows us to focus attention upon special points 
effectively and gives us the opportunity of utilizing 
carefully balanced evidence. It would be valuable 
if Mr. Gray could construct a series of examples of 
varying complexity which illustrate his theme and 
which could be used in a short experiment. 


R. W. Pickrorp. 
Psychology Department, 
The University, 
Glasgow, W.2. 
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VALUE OF HORSE CHESTNUTS 
AS FOOD FOR PIGS 
By R. BRAUDE 


National Institute for Research in Dairying, University 

of Reading 

N time of war the utilization of wild seeds as 

animal feeding stuffs attracts much attention. 
Primary consideration is usually given to acorns' and 
horse chestnuts*, owing to their size and to the 
quantity in which they could be made available, 
should their value justify an organized collection. 

The chemical composition of horse chestnuts and 
the figures for digestibility of their components* 
suggest that they should prove a valuable carbo- 
hydrate food for livestock. On the other hand, the 
rather high content of tannic acid (more than 0-25 
per cent) which gives them a bitter taste, and the 
presence of injurious substances like the nitrogen- 
free glucosides, saponin and esculin, would appear 
seriously to limit their value as a feeding-stuff. 

The evidence available in the literature indicates 
that the value of horse chestnuts as food for live 
stock is in fact limited*, but many of the data are 
not definite, and sometimes contradictory. 

An experiment designed to gain additional informa- 
tion on the value of horse chestnuts’ as a feeding 
stuff for pigs seemed worth while, and the following 
is a brief report on the work carried out in the 
autumn and winter of 1942-43. 

The horse chestnuts used were collected in the 
neighbourhood of the Institute by local sechool- 
children. When given raw the horse chestnuts were 
not eaten by the pigs, either in their original state 
or after being crushed. When given to the pigs 
mixed with meal they were consistently refused, 
while the meal was completely eaten. Not even 
by cutting down considerably the meal allowance 
was it possible to persuade the pigs to eat the 
chestnuts. Whether this was due to the bitter 
taste of the nut, or to the reluctance of the animal 
to take toxic substances, has not been investigated. 
An experiment was planned to find out whether 
by preparation the horse chestnuts could be made 
more palatable to the pigs, and if so, whether their 
feeding value justifies the trouble and expense con- 
nected with the preparation. 

Horse chestnuts prepared in three different ways 
were used : (a) dried and ground to a meal, (6) boiled, 
and (c) soaked in cold water. 

The drying of the horse chestnuts was carried out 
in a hot-air drier, through which air, at about 140° F., 
was blown by means of an electric fan. It was found 
that by crushing the chestnuts before drying the time 
of the operation could be reduced 4—5 times. After 
crushing, the drying was completed in 26-28 hours. 
The dried chestnuts were ground to a meal, the 
chemical composition of which was as follows: 
moisture 11-1 per cent, crude protein 6-6 per cent, 
oil 5-7 per cent, carbohydrates 70-0 per cent, crude 
fibre 4-3 per cent and ash 2-3 per cent. The boiling 
of the chestnuts was done every three days through- 
out the experimental period. The chestnuts were 
crushed and were boiled for one hour with an equal 
weight of water. When the boiling was completed 
the water, then a yellow-grey liquid, was drained off, 
leaving the nuts soft, but the shell remained hard. 
Boiled chestnuts kept well for about a week, after 
which mould developed. 

The third treatment consisted of soaking crushed 
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chestnuts in cold water for at least forty-eight hours 
before feeding. After that time the smell suggested 
that some fermentation had taken place. The yellow- 
greenish liquid was drained off. The soaked chestnuts 
did not keep well, mould starting after less than 
two days. On the other hand, when after draining 
off the liquid, clean water was added, the chestnuts 
kept in good condition for at least one week. It is 
of interest to note that soaking of whole, uncrushed 
chestnuts for a week in cold water did not seem to 
have any effect on them. 

As the time progressed the horse chestnuts, which 
were stored spread on a concrete floor in the piggery, 
deteriorated fairly rapidly. Towards the end of 
the experiment more than half the nuts had to be 
rejected at crushing. Evidently, unless dried by 
artificial means the chestnuts will not keep for any 
considerable time. 

Soon after the commencement of the experiment 
it was found that the shell of the chestnuts is un- 
palatable to the animals, and that they refused to 
eat it. After a fortnight it was decided to feed both 
the boiled and the soaked chestnuts without the shell, 
and the nuts were decorticated before feeding. The 
shells were removed by hand, a rather tedious and 
time-consuming operation. 

Experimental.—The method of individual feeding 
was adopted. Five treatments were introduced, and 
five pigs, one allocated to each of the treatments, 
formed an experimental block. Three blocks were 
operated, that is, each treatment was replicated three 
times. All the five pigs constituting a block were 
litter-mates and as alike as possible at the beginning 
of the experiment. The pigs used were home-bred 
Large White, and were put on the experiment when 
about fourteen weeks old. 

The five experimental treatments were as follows : 
(1) Control—normal fattening diet. (2) Negative 
control, similar to diet 1, except that 10 per cent 
of the wheat feed was left out from the mixture, and 
the pigs were fed to a scale reduced by 10 per cent. 
(3) As diet 1, but with 10 per cent of the wheat feed 
replaced by dried horse chestnut meal. (4) As diet 1, 
but with 10 per cent of the wheat feed replaced by 
boiled horse chestnuts (decorticated). (5) As diet 1, 
but with 10 per cent of the wheat feed replaced by 
decorticated horse chestnuts soaked in cold water 
for at least forty-eight hours before feeding. 

The composition of the control diet (1) was as 
follows (all parts by weight): wheat feed 40, barley 
meal 28, ground oats 20, fish meal 10, dried grass 2. 
The meal mixtures were all mixed by hand in the 
piggery. 

The animals were rationed according to a scale for 
fattening pigs recommended by the Pigs Experi- 
ments Coordination Committee‘, except for the pigs 
on treatment 2, which were fed at a level lower by 
10 per cent. The meal was weighed out and fed 
twice daily in the form of a wet mash, 3 Ib. of water 
being allowed for each pound of meal. The boiled 
and soaked chestnuts were added directly to the 
troughs and were well mixed with the meal. The 
chestnut meal formed a constituent of the meal mix- 
ture fed to pigs on treatment 3. 

The experiment commenced on December 17, 1942, 
and was continued for 133 days (nineteen weeks). 

Results and discussion.—The results of the feeding 
trial are summarized in the accompanying table. 

The small number of animals used in this test 
does not allow final ¢énclusions to be drawn, but 
the following observations may ke made. 
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When horse chestnuts, either in dried form, or 
boiled, or soaked, are added to a fattening mixture 
at a rate of 10 per cent of the ration, the pigs consume 
them, and no toxic effects are observed. The food 
value, of such chestnuts is, however, very small, and 
it appears that the low nutritive value is mainly 
connected with the unpalatable, thick, hard shell 
which the pigs tend to reject provided they could 
separate it from the rest of the meal. When the shell 
is removed, the decorticated soaked chestnuts are 
able to replace satisfactorily 10 per cent of wheat 
feed in a balanced fattening meal. Boiling the chest- 
nuts before feeding reduces their nutritive value, 
some of the nutrients being dissolved and drained 
off with the liquid. Even after boiling the shell re- 
mains objectionable to the animals. 

Although, as we have found in a post-experimental 
period, the amount of decorticated and prepared 
chestnuts can be increased to about 20 per cent of 
the ration, none of the methods of preparation merits 
recommendation for practical application. The diffi- 
culties in storing raw chestnuts and the labour and 
cost of preparation prohibit the feeding of chestnuts 
to pigs. 

The dried horse chestnut meal has no nutritive 
value,and the animals show a definite dislike to the 
meal mixture containing it. Whatever the nutritive 
value of the nut itself, the presence in the meal of 
the ground shell completely hides it. The question 
of the nutritive value of decorticated, but otherwise 
untreated, horse chestnut meal remains open. 

*. Braude, R., and Foot, A. 8., J. Min. Agric. (August 1943). 
‘NATURE, 152, 345 (1943). 

* Ministry of Agriculture Bull. No. 124. 

* Quoted by Braude and Foot, J. Agric. Sci., 38, 73, Table 2. 


CONSERVATION OF HUMUS IN 
TROPICAL SOILS 
By Dr. A. SREENIVASAN 


Institute of Plant Industry, Indore 

HE part played by humic manures in soil pro- 

cesses and in plant nutrition, both as a source 
of mineral elements and by improving the physical 
condition of the soil, is well known. The advantages 
of properly devised rotational systems of cropping in 
soil husbandry are also established by both practice 
and experience. It is therefore reasonable to expect 
results of great economic importance by a combination 
of rotational cropping with humic manuring. The 
permanent manurial small plots at the Institute of 
Plant Industry, Indore, afforded an opportunity of 
studying the relative importance of humic manures 
and crop rotation on the conservation of soil pro- 
perties. These plots, sixteen in number, have, since 
1933, been receiving annual surface dressings of farm 
compost, farmyard manure and municipal compost, 
all at ten tons per acre, and have been under a four- 
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year rotational cropping with (i) cotton, (ii) sanp 
(Crotalaria juncea), ploughed in and followed by 
wheat, (iii) ground nut, and (iv) jowar (Andropogon 
sorghum); one set of four plots (including a contro} 
unmanured plot) being under a particular crop dur. 
ing a season. The plots trea with the different 
humic manures, while yielding more or less alike 
from year to year with all the crops, had frequently 
given more than double the yields of the untreated 
plots. 

Surface (0-6 in.) and subsoil (6-12 in.) samples 
were taken from each of these plots during flowering 
time in October and examined individually in the 
laboratory. Some of the results obtained are discussed 
here. Only the average values for corresponding plots 
are given in Table 1, there being no appreciable 
difference in the results for plots under different 
crops. 

It will be observed that the surface layers of the 
manured plots contain a lower percentage of clay 
and fine silt as compared to the untreated plots. This 
is no doubt due to the greater infiltration, on account 
of openness of soil, in these cases. It is well recognized 
that cultivation or addition of organic matter in. 
creases pore space and decreases volume-weight, and 
that these are followed by increased infiltration 
capacity. From the data, however, it is seen that the 
differences in pore space or volume-weight between 
the untreated and manured plots are only small. 
Likewise, the values for moisture-holding capacity 
are about the same for all the soils, thus suggesting 
that, with crop rotation, even unmanured plots do 
not deteriorate in physical properties. It should be 
remembered that these plots receive a green manure 
of sann once during every complete rotation of four 
years and that, besides, another legume is included 
in the rotation. 

The most significant contrast between the un- 
manured and treated plots, accounting for the differ- 
ence in their productivity, is revealed, however, from 
an examination of the values for carbon and nitrogen, 
which shows that the latter contain much higher per- 
centages of nitrogen and, especially, of carbon. This 
enrichment of organic matter is also reflected in the 
higher structural coefficients of these plots’. 

The* the building up of the soil organic matter 
throuxa humic manures has steadily increased with 
time can be seen from Table 2, which gives the per- 
centage increases, over untreated plots, in carbon 
and nitrogen at different periods for all the humic 
manured plots (averages). 

The high values obtained for carbon and nitrogen 
during July is obviously due to the plots having 
received the manures during the preceding month. 

Exposure of humus-rich soil, sampled in February 
1943, for nearly six months, which included the hot 
summer months of April—June, had resulted only in 
a loss of 4-2 and 10-1 per cent of carbon from the 
surface and subsoil samples respectively, the corre- 
sponding losses from the untreated plots being 7:9 
and 5-1 per cent; but during this period there was 
considerable fixation of atmospheric nitrogen with 
both soils. Further work is in progress to study the 
influence of different environmental factors on the 
carbon and nitrogen status of these soils. 

The conservation of carbon and nitrogen through 
humic manuring is by no means unfamiliar in tem- 
perate regions. Thus, from a study of the changes in 
soil composition caused by fertilizer treatments in 
the Broadbalk manurial plots at Rothamsted, it is 
recorded that on the farmyard manure treated plot 
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INFLUENCE OF MANURING AND OROP ROTATION ON SOIL PROPERTIES. 














TABLE 1. 
vw 7 m ore: | | 
Volume- | Moisture | 
Depth | Clay + Pore space weight | content of Coefficient Carbon | Nitrogen 
Treatment (in.) fine silt (c.c. per (gm. per | saturated soil | of (per cent)* (per cent)* 
| (percent)* 100 ¢.c.)t 100 c.c.)t (percent)t | structure | 
mm - os | 466 | 57:3 ee a a a, ee) 0-151 
compost 12 | 47t | BO 142 58°5 | 0-69 0-72 0-139 
Farmyard manure 0-6 46-6 57-0 142 | 57-2 0-69 0-84 0-140 
6-12 49°8 55-7 140 | 58-0 0-70 0-70 0-132 
Municipal compost | 0-6 48-4 55-9 142 57°3 0-68 0-78 0-130 
| 6-12 | 47-6 | 570 140 57-2 0-70 0-72 0-129 
Untreated control 0-6 | 50-0 | 56-4 | 143 | 55-5 0-60 0-59 0-118 
6-12 | 48-6 57°8 145 | 56-1 | 0-60 0-60 | 0-113 
' 


* On oven-dry basis. 





there has been a marked gain in both carbon and 
nitrogen, especially in the earlier years, the soil now 
containing more than twice as much organic matter 
as most of the other plots*. Similar results on the 
increase in nitrogen content of farmyard manure 
plots cropped continuously with wheat and barley 
have been observed at Woburn’. An improvement 
in the nitrogen status of soils following the addition 
of farmyard manure to soil even under tropical con- 
ditions has recently been shown by Dhar and 
Mukerji‘; according to these authors, the car- 
bonaceous substances from the decomposition of 
organic manures assist in the fixation and conserva- 
tion of soil nitrogen. 

On the other hand, it has been frequently contended 
that every soil, depending on a number of complex 
and interlocked factors, mostly climatic, has more or 
less definite organic matter and nitrogen status and 
that it is, therefore, scarcely worth while to attempt 
to maintain the soil nitrogen and organic matter 
above certain percentages**. The foregoing observa- 
tions would suggest, however, that by the application 
of bulky organic manures these constituents can, 
within limits, be maintained at higher levels and 
within an expense that may be justifiable in terms 
of crop rotation. In analysing the results of fifty 
years of field experiments at the Woburn Experi- 
mental Station, Russell and Voelcker have recently 
come to the conclusion that soil impoverishment 
under continuous cropping can best be prevented by 
a combination of farmyard manure with crop 
rotation®. 

Humic manures are generally slow-acting and have, 
in consequence, a much higher residual effect as com- 
pared with the immediately available commercial 
fertilizers. With a deep-rooted crop such as cotton, 
therefore, their application may not be advisable if 
their full value is to be utilized. But if they are 
applied to a previous surface-rooted crop in the 
rotation they will not only benefit that crop but also 
have their characteristic effect on the deeper soil 
layers by the time the turn of the cotton crop comes. 
This fact has been fully borne out by the work at 
Indore, where (i) successive application of compost 
has given consistently high yields with cotton over 
a period of years, and (ii) in rotation experiments, 


PERCENTAGE INCREASE IN CARBON AND NITROGEN OVER 


TABLE 2. 
UNMANURED PLOTS. 

















Carbon Nitrogen | 
Period of sam 
ome Surface soil | Subsoil Surface soil | Subsoil 
| October 1940 42-4 18-3 18-6 77 
| July 1942 64-1 33-3 69-6 is: 5 
February 1943 50-8 33-9 35-4 19-6 


























t On air-dry basis. 


compost application to the previous crop has always 
benefited the succeeding cotton crop. 

Agronomic practice hitherto has largely been 
directed towards determining what manures should 
be applied to each particular crop. The experience 
with the permanent manurial plots, however, suggests 
that it would be more beneficial to manure with the 
object solely of building up the general fertility of 
the soil, so as to take care of all crops in the rotation 
and thus conserve the natural resources of the soil 
and, in some measure, even improve on them. 
Curr. Sei., 12, 135 (1943). 
Tech. 


* Tamhane, V. A., and Sreenivasan, A., 

* Russell, E. J., and riaseen, D. J., Imp. Bureau of Soil Sci., 
Commh., 40, 50 (194 

* Russell, E. J., and V od r, J.A., 
at the Woburn Experimental Station” 
1936), 322. 

* Dhar, N. R., and Mukerji, 8. K., Nature, 188, 1060 (1936). 

* Dhar, N. R., NATURE, 151, 590 (1943). 

* Russell, J. C., J. Amer. Soc. Agron., 19, 380 (1927). 

"ome, & H., J. Amer. Soe. Agron., 20, 900 (1928); Soil Sci., 29, 193 
al 

® Seheenabudéhe, D. L., Proce. Nat. Inst. Sci., India, 3, 139 (1937). 

* Mohr, E. C. J., cited from 8. A. Waksman’s “Humus” (London: 
Bailliére, Tindall and Cox, 1938), 2nd edit., 258. 


“Fifty Years of Field Experiments 
(London: Longmans, 


RELATION BETWEEN BODY-SIZE, 
WAKING ACTIVITY, SIZE OF EYE- 
BALLS, AND THE ORIGIN OF 
SOCIAL LIFE IN THE PRIMATES 


By Pror. M. F. ASHLEY MONTAGU 
Hahnemann Medical College and Hospital, Philadelphia 


HE demonstration of significant, that is to say 

functional, interrelations between characters 
of size, morphology, physiology, and social behaviour 
has not, to my knowledge, hitherto been made for 
any group of the order of Primates, including man. 
In the present communication I should like to report 
what seems to be the invariable association of four 
such distinctive characters which are operative 
throughout the order. 

Commencing with an examination of the most 
primitive members of the order of Primates, the 
lemurs, we find that they fall into two groups; one 
is practically completely nocturnal in its habits, 
sleeping by day and spending most of its waking 
hours during the night, while the other is mainly 
diurnal, being almost entirely active by day alone. 
Like most Primates, all lemurs are arboreal creatures, 
though the larger lemurs, particularly of the genus 
Lemur, spend a good deal of time among the rocks. 
Now, it is a striking fact that the lemurs of small. 
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body-size are all, unexceptionally, the most definitely 
nocturnal in their habits, while those of larger size 
are almost entirely diurnal. This in itself is an inter- 
esting association. It would also appear that the 
small nocturnal lemurs have larger eyeballs than the 
larger diurnal lemurs. Finally, the small nocturnal 
lemurs live either in pairs or in single families, while 
the larger diurnal lemurs tend to live in small groups 
which contain the members of at least one other 
family. 

Since the lemurs represent the most primitive, as 
well as the oldest, type of Primates, being, indeed, 
best regarded as a relict group, it may reasonably 
be assumed that they preserve the social habits of 
even earlier ancestral Primates. The point is not 
very important, but it is worth mention because it 
is known that the earliest Primates were not much 
larger than small rats, and from this—together with 
the evidence cited in this communication—it may 
be inferred that they were probably nocturnal in their 
habits, and lived in pairs or single families, as do 
the closely related primatoid menotyphlous insecti- 
vores (for example, Tupaiide) to this day. 

The evidence provided by the lemurs suggests that 
small arboreal Primates are better able to survive 
when they are active at night than they are when 
they are active during the day. Large eyes provide 
them with the necessary visual power to pursue their 
nocturnal activities, and these activities can most 
effectively be pursued in a solitary manner or in 
pairs or in small family groups. These seem to be 
the facts for the lemurs. 

The reverse conditions seem to be equally closely 
connected. Now, what are the facts for the remaining 
suborders and families of Primates ? Are these facts 
or is this association of conditions corroborated by 
the conditions existing in any other group of Primates ? 
It may be said at once that the evidence is strikingly 
corroborative, and where it is exceptional, very 
enlightening. 

The exception to the rule of having all four vari- 
ables positively correlated is provided by a single 
family among the Platyrrhini or Old World monkeys, 
the Hapalide, consisting of the marmosets and tam- 
arins. These animals are about the size of a small 
squirrel, but they all have small or medium-sized 
eyes, are diurnal in their habits, and are said to live 
in pairs or in single families. The two important 
correlations are here (1) between body size and the 
habit of living in pairs or in single families, and (2), 
between diurnal activities and small or medium-sized 
eyes. I shall return to a discussion of the significance 
of these facts presently. Meanwhile, we must be 
grateful to Nature for providing us with exceptional 
cases, for these often serve to throw light on the 
relative importance of variables which are otherwise 
too closely correlated to lend themselves to the 
necessary separation and analysis. 

Finally, and most significantly, among the ten 
genera of the family Cebidz (South American monkeys) 
embracing some ninety-three different species, the 
species of smallest size (embracing ten species) all 
belong to the same genus Aotes, the douroucoulis or 
night-monkeys. These are the only monkeys, among 
the Cebidw, which have large eyes, are nocturnal in 
their habits, and live in pairs or in single families. 

They are about the size of a squirrel. 

All other Primates of the platyrrhine and catar- 
rhine series are of relatively large body-size, with 
small or medium-sized eyes, are diurnal in their 
activities, and live in communities or bands. (By a 
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community or band is meant a group consisting of 
the members of two or more families.) 

We have here, then, an almost perfect correlation 
between (1) body-size, (2) kind of primary social 
group, (3) waking or sleeping activity habits, and 
(4) size of eyes. 

Small Primates are likely to have large eyes, io he 
nocturnal, and to live either in solitude, in pairs, or 
in small family groups. Large Primates are likely to 
have small or medium-sized eyes, to be diurnal, 
and to live in bands or communities. 

The conditions existing among the marmosets 
indicate that when small Primates are diurnal their 
eyes are small or of medium size, and that they 
retain their habit of living in pairs or in single fami! ea. 

It need scarcely be pointed out here that even a 
complete positive correlation does not necessarily 
imply a causal relationship between the variables 
found in association. Such an association may be 
due to still other conditions, and it is a safe general 
rule to assume that this is the case until every effort 
has been exhausted to prove it so. In the present 
case, in virtue of the nature of the data, such attempts 
to prove the existence of significant additional con- 
ditions are not readily feasible. Our task must 
therefore lie in an attempt to educe the order of 
most probable relationship existing between the four 
variables we have noted. In this we are greatly 
assisted by the apparently aberrant conditions found 
among the marmosets. From the latter it appears 
that body size is directly associated with small social 
groups limited to a single pair or a family, while 
size of eyes is most directly associated, as would be 
expected, with type of waking activity. 

To conclude, then, the evidence suggeststhat increase 
in body size (and, presumably, weight) may have 
been a potent factor in releasing the early Anthro- 
poidea from their crepuscular habits, by enabling 
them to hold their own against most aggressors, and 
that this together with the potentialities released by 
the assumption of a diurnal life led to the development 
of more extended social relations with animals of their 
own species. It is perhaps worth pointing out that 
this is not a speculation, but an interpretation of facts 
to which a high degree of probability is attached. 

A fuller account of these findings will be published 
in the American Anthropologist. 


ADVERTISEMENT OF 
PROPRIETARY MEDICINES 


. ASS OBSERVATION” has issued the results 
of their investigation among their national 
panel of voluntary informants of the attitude of these 
informants to patent medicines. These informants do 
not represent a typical cross-section of the population, 
but the majority of them are dissatisfied with the 
present position and ask for further Government con- 
trol of the price, sale and advertisement of such 
products, because they make exaggerated claims, 
play upon the fears of illness and prevent people from 
going to a medical man, so that illnesses which might 
be recognized early, and arrested, become chronic. 
These informants do not, on the other hand, wish to 
see medically approved remedies removed from the 
market. 
Emphasis is given to this report by an annotation 
in the British Medical Journal (Sept. 25, 1943, p. 398) 
which discusses the experiments performed by Ivy, 
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Roback and Stein (Quart. Bull. Northwest Univ. Med. 
School, 16, 298; 1942) with ‘Carter’s Little Liver 
Pills’. Using dogs, these workers injected the pills 
in solution in alcohol intravenously, or in solution in 
water intraduodenally, giving the equivalent of 2—4 
pills per dose. None of the doses produced any 
significant increase in the flow of bile or of the 
pressure inside the gall bladder. The makers of 
‘Carter's Little Liver Pills’ claim, says the annotation, 
that the pills flush the poisons out of the system 
with two pints of bile and that they are the standard 
medical formula for waking up the liver. Each pill, 
says the British Medical Journal, is said to contain 
0-25 gr. of Curagao aloe and 0-0625 gr. of Podophylli 
resin. The annotation adds: “These experiments 
point to a distant goal. the authoritative study of 
the pharmacological action of all proprietary prepara - 
tions and the unbiased nublications of the results’’. 

That the Newspaper Proprietors’ Association is 
alive to the importance of control of the advertise- 
ment of proprietary medicines is shown by the follow- 
ing rules governing such advertisements which have 
been unanimously adopted at a recent meeting of the 
Association. They appear in the British Medical 
Journal of October 9, p. 462. 

(1) No adyertisement will be accepted by the 
newspapers represented in the Newspaper Proprietors’ 
Association Which offers for sale to the public any 
medicine or treatment which is directly or by implica- 
tion held out in terms calculated to lead to the belief 
that the medicine is effective in: (a) The treatment 
of Bright's disease, cancer, tuberculosis or con- 
sumption, diabetes, epilepsy, fits, locomotor ataxy, 
cataract, glaucoma, disseminated osteo- 
arthritis, spinal, cerebral and venereal diseases, lupus, 
or paralysis or for preventing any of those ailments. 
(b) For the cure of amenorrhea, hernia, blindness, 
rheumatoid arthritis, or any structural or organic 
ailment of the auditory system. (c) For procuring 
the miscarriage of women. (d) For the treatment of 
habits associated with sexual indulgence or for any 
ailment associated with those habits. 

(2) No advertisement will be accepted from an 
advertiser who by printed matter, orally, or in his 
advertisement undertakes: (a) To diagnose by 
correspondence diseased conditions or any particular 
diseased conditions in a human being or to receive 
from any person a statement of his or any other 
person’s symptoms of ill-health with the view of 
advising as to, or providing for, the treatment of 
such ill-health by correspondence; or (6) to treat 
by correspondence any of the ailments specified in 
Section 1 above. 

(3) No advertisement will be inserted containing 
a testimonial other than one limited to the actual 
views of the writer, or any testimonial given by a 
doctor other than a recognized British medical 
practitioner unless it is manifest that the doctor is 
not a British doctor of medicine. 

(4) No advertisement will be accepted containing 
illustrations which are distorted or exaggerated in 
such a manner as to convey false impressions. 

(5) No advertisement will be accepted which in 
any way may lead persons to believe that the product 
recommended emanates from any hospital or o:ticial 
source or is other than a proprietary medicine adver- 
tised by a particular manufacturer for the purpose 
specified, unless the advertising agent submitting the 
copy declares that the authority of such hospital or 
official source had been duly obtained. 

These rules are now in operation in all the London 
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morning, evening and Sunday newspapers and all 
advertisements will, in addition to conforming to 
these rules, be submitted to medical scrutiny and the 
product to chemical analysis if it is considered 
necessary. This is the first time that the national 
newspapers of Great Britain have unanimously laid 
down and insisted on a standard of control over 
statements and claims made in advertisements. 





A SYNTHESIS. OF A 42- 
CHROMOSOME WHEAT 


HE solution of the jigsaw-like puzzle of the 

origin of the 42-chromosome wheats of the 
‘vulgare’ or bread-wheat type has been attempted 
by various methods. A recent endeavour to synthesize 
a bread-wheat by crossing T'riticum turgidum (2n = 28) 
with Aegilops speltoides (2n 14) adds a new piece 
to the puzzle (W. P. Thompson, E. J. Britten and 
Jean C. Harding, Canad. J. Res., C, 21, 134; 1943). 
It is generally agreed that the monococcum group 
of wheats (2n 14) has the chromosome sets AA 
and the majority of the emmers (2n = 28) the 
genoms AA and BB, while all the bread-wheats have 
the constitution 4A BB CC, the C sets being derived 
in some way from some species of the genus Aegilops, 
one of the species of which, Aegilops cylindrica, seems to 
have the genoms CC DD. The new species is the 
result of an attempt to repeat the hypothetical events 
in the origin of common wheat by first crossing one 
of the emmer section with a species of Aegilops with 
14 chromosomes, and then producing the fertile 
amphidiploid by doubling the number of chromosomes 
with the aid of colchicine. 

The new type has leaves with a single line of long 
hairs on the summit of each ridge, a hollow stem, 
the collar at the base of the spike open, rounded U- 
shaped glumes with wide truncated ‘shoulders’ and 
weakly developed keels, all of which are regarded as 
typical bread-wheat characters. In the bearded 
varieties of the vulgares, the awns are shorter than 
those of the emmers and in this character too the 
amphidiploid is near the bread-wheats. The teeth 
at the apex of the glumes are short and blunt as in 
most varieties of 7’. vulgare. The hairs of the brush 
at the apex of the grain are intermediate in number 
and length between the emmers and the vulgares. 
The rachis, however, is fragile, with a disarticulation 
which is characteristic of the emmers, and the slender 
rachis segments have their tops wider than the bases, 
as in the emmers. 

In undoubled F, plants, the pollen mother-cells 
showed |-—3 trivalents in more than 80 per cent of 
the cells, while 5 or 6 bivalents occurred in 26 out 
of 57 cells, and 4~—7 bivalents in 51 out of 57 cells. 
In the pollen mother cells of the amphidiploid plants 
the greater majority showed a few unpaired chromo- 
somes as well as associations of three or four. 75-95 
per cent of the pollen appeared good and about 
three to a dozen grains were set in most heads. Back- 
crossing with 7’. vulgare and 7’. Spelta was possible 
both with the amphidiploid as the male or the female 
parent, but the resulting grains were badly shrivelled 
and germinated poorly. Of the 8 backcross hybrid 
plants obtained, 5 had 42 chromosomes and the 
remaining three 41, 40 and 39. 

Thus it can well be said that a wheat-like species 
which in most essentials is a vulgare type has been 
synthesized : a new piece has been found for the 
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puzzle, though whether it has been inserted in the 
correct place remains to be seen. There occur a 
number of perplexing difficulties which the authors 
do not set out. Thus, although they do not find as 
great a proportion of bivalents as Jenkins in the 
pollen mother-cells in their undoubled F,, it is still 
high. This, together with the report of seven perfectly 
normal bivalents and fairly regular tetrad formation 
in the hybrid Aegilops speltoides x T. monococcum 
(Chizaki, 1932) and the 6-7 bivalents reported by 
Lilienfeld and Kihara (1934), as usually occurring 
in the hybrid A. speltoides x T. Timopheevi (AA GG), 
are difficult to reconcile with the assumption that 
A. speltoides contains the C sets of chromosomes. 
Again, the authors make no mention of the number 
of nucleoli in their new wheat. In both A. speltoides 
and the emmer wheats there are four nucleoli (Pathak, 
1940), so that the resulting amphidiploid will prob- 
ably have 8 nucleoli, whereas true vulgare wheats 
have only 6. It may well be that the new type in 
reality has the constitution 4A BB A’A’ rather than 
the elusive AA BB CC. B.C. &. 


ROOTS OF MOUNTAINS 


ROF. BENO GUTENBERG, of Pasadena, Cali- 
fornia, has been doing a considerable amount 
of work recently on problems connected with the 
earth’s crust immediately beneath high mountains. 
He has investigated in great detail the structure of 
Southern California as it may be interpreted in the 
light of data from ‘near’ earthquakes. In a recent 
paper he summarizes our present knowledge (much 
of which is due to himself) concerning the roots of 
mountains throughout the world (‘Seismological Evi- 
dence for Roots of Mountains”, by Beno Gutenberg. 
Bull. Geol. Soc. Amer., 54, 473-498 ; April 1, 1943). 

Prof. Gutenberg states that all results based on 
the study of seismograms of nearby continental 
earthquakes indicate that below the sediments is a 
layer in which the velocity for longitudinal waves 
is between 5-55 and 5-60 km./sec. It is considered 
granitic. Below it, intermediate layers showing 
higher velocities definitely show regional differences. 
Their lower boundary is the Mohoroviéié discontinuity, 
below which a material, probably ultra-basic, in which 
the velocity is about 8-0 km./sec., is found nearly 
everywhere. The velocities through the granitic as 
well as those through the ultra-basic layers are the 
same in different regions, within + 0-4 km./sec. 

The maximum thickness (60-70 km.) of the ‘con- 
tinental layers’ above the Mohorovitié discontinuity 
thus far has been found under the southern Alps 
and about the same under the Sierra Nevada. Where- 
as the root of the Alps seems to be due mainly to 
an increase in the thickness of the granitic layer, 
present indications are that the granitic layer under 
the Sierra Nevada extends roughly down to the same 
depth (about 20 km.) as generally in Southern Cali- 
fornia ; mainly the intermediate layers are thicker 
under the Sierra. In other continental regions, the 
Mohoroviéié discontinuity is in general at a depth 
of about 50 km. under areas with moderately high 
mountains, and of about 40 km. near oceanic coasts. 
An especially low value of 30 km. has been found in 
New Zealand. Under the Atlantic and Indian Oceans 
these layers have probably an even smaller total thick- 
ness and are practically absent under the Pacific Basin. 
The boundary of the crystalline crust is within the 
ultre-basic material. 
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DESIGN OF ALTERNATORS FOR 
SWITCHGEAR TESTING 


PAPER by V. Easton (J. Inst. Elec. Eng., 99, 

Pt. 2, No. 16; August 1943) deals with some 
of the factors which affect alternator design. Due 
to the rapid growth of interconnexions on many 
systems during the last fifteen years, the greatly 
increased voltage and current likely to be caused by 
a fault at many switching stations has necessitated 
the design of circuit-breakers of larger capacity, and 
in turn this has made desirable improved facilities 
for technical investigations and for proving the 


rating of the breakers. The paper discusses the 
mechanical and electrical factors which affect the 
design of alternators supplying power for switchgear 
testing, and a review is made of several methods of 


increasing the output of such alternators, the merits 
of each being critically examined. 

In the section on electrical design the author deals 
with reactance, time-constants and damping circuits, 
retovery voltage, and speed of plant and losses. The 
section on mechanical design covers slot conductors, 
end windings, foundations and couplings. Finally, 
the author discusses various methods of increasing 
output and considers the effect of external reactance, 
increased initial voltage, shorter duration of test, 
super-excitation, and parallel operation of plant. All 
the methods to increase output may be applied to 
existing plant, the most suitable probably being an 
increase in the initial voltage or a reduction in the 
duration of the test period. Super-excitation may 
also be adopted, but if complete neutralization of 
the stator M.M.F. is desired the super-exciter set 
must be of large capacity, probably designed for a 
high voltage, and the arrangement may be relatively 
inefficient. 

The method to be adopted for an extension to 
existing plant may be influenced by the arrange- 
ment of the sets with which it is required to run in 
parallel, but for a new installation some degree of 
super-excitation should be provided. The choice lies 
between a large excitation set capable of maintaining 
the stator current at the initial value and a small set 
with controlled switching to eliminate the D.c. 
component of the stator current and permit the 
switch under test to be opened a few cycles after the 
master switch closes. Technically, the former scheme 
is the more satisfactory from the point of view of the 
flexibility of the testing procedure, the severity of 
the test conditions, and ease in interpreting the 
results. Economic considerations may, however, be 
of sufficient importance to offset the complications 
and the reduction in the severity of the test intro- 
duced by controlled switching. 


RIVER CONTROL IN BRITAIN 


MONG the terms of reference of the Central 
Advisory Water Committee was a considera- 
tion of what enactments, if any, were required to 
co-ordinate the various river interests, and the 
desirability of constituting new river authorities with 
responsibility for some or all of the functions now 
exercised by existing bodies. There were found*, 
on examination of the subject, a great many bodies 
each exercising limited control generally of one or 
* Ministry of Health. Third R of the Central Advisory Water 


Committee: River Boards. ( . 6465.) Pp. 7%. (Lendon: HM. 
Stationery Office, 1943.) 1s. 3d. net. 
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other aspect of river water. Pollution, drainage, 
fsheries, inland navigation, tidal navigation, 

3, water supply, sewage disposal, etc., each 
has for most rivers a separate supervising body. 
The complex administration for this diversity of 
cosely interrelated problems has led the Committee 
to suggest means of more closely co-ordinating 
administrative control. 

The defects of the present system are most apparent 
as regards the mitigation of pollution, a problem in 
which the local government areas bear no relation to 
watershed areas. Thus there is a patchwork of con- 
trol, actuated by varying standards of purity, over 
the same river. Moreover, an overlapping of functions 
in this and other problems does not encourage 
ficiency and smooth working. In certain river 
interests no authority is directly concerned with 
amenities and public use. Again, an authority con- 
cerned only with drainage may well interfere with 
underground water resources in other parts of the 
river valley, and there may be considerable divergence 
between the interests of bodies charged with con- 
servation of fisheries, use of tidal waters, sewage dis- 
charge and industrial work. 

The Committee finds, however, that the principal 
defect of the existing system is not the overlapping 
function, nor the possibility of conflict between in- 
terests, but the fact that no single body is charged 
with the duty of co-ordinating various river interests, 
or the duty of weighing fully all questions under 
review and so ensuring that the river water is used 
to the best advantage of all concerned. It suggests, 
therefore, the formation of new river boards in place 
of certain of the existing bodies. Tidal waters, except 
as regards pollution, should be left under the authority 
of navigation and other similar authorities. Probably 
the same restriction should apply to inland navigation 
which, generally speaking, should be left under the 
administration of existing authority. The administra- 
tive area of each of the new boards should be a 
watershed area in the case of the larger rivers, or 
two or more watershed areas grouped together. 

A map of the twenty-nine suggested river boards 
is attached to the report, which concludes with 


consideration of constitution and finance. 
% 






A SYNTHESIS OF NEW WORLD 
ARCHAOLOGICAL FINDS 


O many local publications have been appearing 
lately, some of considerable interest, that it is 
a relief to turn to a work of synthesis. A recent 
publication of the American Philosophical Society 
(Proc. Amer. Phil. Soc., “Recent Advances in 
American Archeology”, 86, No. 2; February 10, 
1943) is extremely interesting in that it attempts to 
bring up to date, or rather to the end of 1942, the 
more important archeological discoveries in the New 
World. There are fourteen articles, and it is to be 
regretted that space will only allow of one or two of 
these to be referred to. 

Archeologists interested in Maya problems will 
turn at once to the first article, but the second, 
which deals with Eskimo archswology and its bearing 
on the problem of man’s antiquity in America, is also 
of great interest. A new site has been examined, 
and the culture there discovered (Ipiutak) does not 









readily fit in with the accepted chronological sequence 
of cultures, although it is clearly related to that 
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known as the ‘Old Bering Sea’, and may even be 
earlier in date. Much material is turning up in the 
Lake Baikal region in northern Asia, and this has 
been dated as Mesolithic to Neolithic. The finds are 
definitely earlier than the Bronze Age Glazkovski 
and Tiverski cultures. These early northern Asian 
finds recall intimately the early stages of Eskimo 
cultural development. Indeed, it would seem certain 
that the two cultural areas can be equated. But 
neither near Lake Baikal nor in early Eskimo sites 
have such earlier types of tool as the Sandia or Folsom 
points come to light, and in the Baikal district only 
one example recalling the Yuma point has turned up. 
The Yuma point occurs in American sites later in 
time than either the Sandia or the Folsom, and it 
would thus appear that there were folk in America 
at an earlier date than this Lake Baikal complex, 
which gave rise afterwards to the Eskimo migrations 
into the New World. Whether the Sandia and Folsom 
cultures represent the results of earlier migrations 
into America from northern Asia—perhaps of upper 
palzolithic date—remains to be proved. The upper 
paleolithic finds eastward of Lake Baikal are at 
present too scanty to furnish any evidence. The 
very early discoveries at the Sandia Cave may not 
yet be assimilated by every archeologist, as they 
are fairly recent news. Articles both on Sandia 
Cave and on the problem of the Folsom and Yuma 
points can be read in these Proceedings. 

A long account of the burial of an early American 
magician, illustrated by no less than three plates in 
colour, is of considerable interest. 

The above notice mentions only a few of the 
articles which help to bring up to date the recent 
archeological discoveries, and the whole forms an 
important symposium for anyone interested in the 
archeology of northern America. M. C. B. 


FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Saturday, November 13 

BIocHEMIcAL Soctrety (in the Department of Organic Chemistry, 
Imperial College of Science and Technology, South Kensington, Lon- 
don, 8.W.7), at 11 a.m.— nm on “The Tetrapyrrolic ents”. 

At 11.15 a.m.—Prof. D. Keilin, F.R.S.: “Properties and Function 
of Natural Tetrapyrrolic Compounds” 

At 12.10 p.m—Prof. H. Munro 
Hemoglobin”. 

At 1.45 p.m.—Mr. R. Hill: “‘Tetrapyrrolic Compounds in Plants”. 

At 2.35 p.m.—Dr. E. F. Hartree: “The Constitution of Catalase”. 

At 3.15 > J. R. P. O’Brien: “The Metabolism of Blood 
Tetrapyrrolic Pigments”’. 

At 4.30 p.m.—Dr. C. Rimington: “The Porphyrinopathies”’. 


Monday, November 15 


ROYAL GROGRAPHICAL SocteTy (at Kensington Gore, London, 
8.W.7), at 3 p.m.—Mr. Otto Popper: “The International Regime of 
the Danube”. 

ASSOCIATION OF AUSTRIAN ENGINEERS, CHEMISTS AND SCIENTIFIC 
WORKERS IN GREAT BRITAIN (at the Institution of Structural Engin- 
eers, 11 Sepae Belgrave Street, London, 8.W.1), at 7.15 | a rr. 
O. P. Einerl: “Present and Future Application of Light Alloys’’. 


Tuesday, November 16 


ROYAL SOCIETY FOR THE PREVENTION OF ACCIDENTS (BIRMINGHAM 
AND DISTRICT INDUSTRIAL COMMITTEE) (in the Council House, - 
ingham), at 10 a.m.—Conference on “Industrial Safety” (to be opened 
by Mr. Geo. Tomlinson, M.P.). 

At 10.30 a.m.—Sir Wilfrid Garrett: 
Prevention”. 

At 11.45 a.m.—Mr. W. Higgs, M.P.: “Economics of Safety”. 

At 2.15 p.m.—Dr. J. M. Davidson and Mr. 8. H. Wilkes : “Chemical 
Hazards—New 


‘Fox, F.R.S.: “Varieties of 


“The Future of Accident 


and Old”. 
At 3.15 p.m.—Mr. A. P. Young: “Education and Propaganda”. 
EUGENICS SOCIETY (at the — Society, Burlington House, Picca- 
dilly, London, W.1), at 5 p.m.—Mr. R. M. Titmuss: “Social Environ- 
ment and Eugenics”. 
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INSTITUTION OF CIVIL ENGINEERS (ROAD ENGINEERING DIVISION) 
(at Great George Street, westumaete?, London, 8.W.1), at 5 p.m.— 
Mr. H. J. B. Carter and Dr. A. R. “The Use of Cold and Wet 
Aggregates in Bituminous ERD ‘for Roads and Aerodromes”. 

ROYAL InstrrvuTion (at 21 spear. Street, London, W.1), at 
pS pert RN Le “Progress in in the Treat- 
ment of Infections”, 3: 5 bevelapenente™ " 

INSTITUTION OF dit a —reowoneen (WIRELESS SECTION) (at 
Savoy Place, Victoria Embankment, London, W.C.2), at 5.30 p.m.— 
Discussion on “The Role of Ultra-High Frequencies in + wy 
Broadcasting” (to be opened by Mr. K. I. Jones and Mr. D. A. Bell). 

RoYAL PHOTOGRAPHIC SOCTETY (SCIENTIFIC AND TECHNICAL GrovP) 
(at 16 Princes Gate, South Kensington, London, 8.W.7), at 6 p.m.— 
Demonstration of Eastman High-Speed Camera, Type Ti, with Films 
Taken on It. 

SHEFFIELD METALLURGICAL ASSOCIATION Goint meeting with the 
SHEFFIELD BRANCH OF THE INSTITUTE OF WELDING) fat 198 West 
Street, Sheffield 1), at 6.30 p.m.—Mr. H. F. Tremiett: “Metallurgical 
Aspects of the Welding of Hardenable Alloy Steels”. 

CuemicaL Soctery (in the Lecture Theatre of the University, 
Teviot Place, ee. at 7 p.m.—Prof. M. Polanyi: “The 
Strength of Carbon Bonds 


Wednesday, November !7 


Royal Soctery oF Arts (at John Adam Street, Adelphi, London, 
W.C.2), at 1.45 p.m.—Mr. Stuart Hibberd: “The Coming-of-Age 
of the B.B.C.”. 

GROLOGICAL ‘Soctery or LonDON (at Burli 
London, W.1), at 3 p.m.—Sir Edmund O. R 
of Geological Surveys to Colonial Development”. 

ASSOCIATION OF CZECHOSLOVAK AND TECHNICIANS 
(SECTION OF MECHANICAL AND ELECTRICAL i x} (at the 
Czechoslovak Institute, 18 Grosvenor Place, London, 5.W.1), at 5.15 
p.m.—Mr. J. Pochobradsky : “Aurel Stodola—the Teacher, the 
Scientist, the Man”’. 


Thursday, November 18 


CHEMICAL SoctEetTy (at Bur! 
at 2.30 p.m.—Mr. E. J. Bowen, 
of Organic Compounds”. 

ROYAL INSTITUTION (at 21 
2.30 p.m.—Sir James Jeans, O.M., F 
Astronomy”, 3: “Physical Astronomy”. 

INSTITUTE or Puysics (ELECTRONICS ewe (at the Institution 
of Electrical Engineers = Place, Victoria Embankment, London, 
W.C.2), at 5.30 p.m.— . Warren : “High Vacuum Technique” 


Friday. November 19 


PuyrsicaL Soctery (OpricaL Grovp) (in the Physics Department 
of the Imperial College, oe Institute —_. South Kensington, 
London, 8.W.7), at 2.30 p.m.—Discussion on “The Measurement of 
Aberrations, with Special | Reference to Photographic Lenses” (to be 
opened by Mr. T. Smith, F.R.S.) 

INSTITUTION OF MECHANICAL ENGINEERS (at Storey’s Gate, St. 
James's Park, London, 8.W.1), at 5.30 p.m.—Prof. Cc. KE. Inglis, 
F.R.S. : “Gyroscopic Principles and Applications” (Thirtieth Thomas 
Hawksley Lecture). 

INSTITUTE OF PuHYSsics (LONDON AND Home CounTIES’ BRANCH) 
(at the British Institute of Radiology and Rontgen Society, 32 Wel- 
beck Street, London, W.1), at 6 p.m.—Prof. W. V. Mayneord: “The 
Physical Principles of Trapy”’. 


Saturday, November 20 
BRITISH RHEEOLOGISTS’ CLUB (at the Royal Society of Arts, John 


Adam Street, sae London, W.C.2), at 2 p. m.—Commander Cc. F. 
Goodeve, F.R.S.: Rheology and Naval Problems”. 


on House, ily, 
e: “The Contribution 


House, Piccadilly, London, W.1), 
.R.S.: “Wave Mechanics and Colour 
Albemarle Street, London, W.1), at 

.8.: “The Methods of Modern 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

PRINCIPAL OF THE OPENSHAW MUNICIPAL TECHNICAL ScHOOL— 
The Director of Education, Education Office, Deansgate, Manchester 3 
(November 18). 

HORTICULTURAL INSTRUCTOR (MALE)}—The Clerk to the Somerset 
County Council, County Hall, Taunton, Somerset (November 19). 

EDUCATIONAL PSYCHOLOGIST (WOMAN)—The a Education 
Offices, County Hall, Northallerton, Yorks. (November 20 

HEAD OF THE ELECTRICAL ENGINEERING Deraneunes—The 
a Robert Gordon’s Technical College, Aberdeen (Novem- 

er 2). 

LECTURER with good workshop experience for the PropvucTion 

ENGINEERING SECTION of the M 5¢ 3 er ering -t ---= 
ucation in R: 


The Organizer for Further Ed 
and Arts, Bastlands, Rugby (ioveubes at). 

SPEECH THERAPIST—The Director of Raucation, Education Offices, 
Nelson Square, Bolton, Lancs. (November 20). 

ASSISTANT (temporary) to teach MATHEMATICS and other JUNIOR 
ENGINEERING SUBJECTS—The Principal, County Technical College and 
School of Art, Newark, Notts. (November 22). 

LECTURER IN THE MATHEMATICS DEPARTMENT—The Principal, 
Heriot-Watt College, Edin’ (November 22). 

ASSISTANT LECTURER IN GEOLOGY—The Registrar, University 


College, Nottingham (November 22). 
Ass LAND UTILIZATION OFFICERS in 
should have a sound 
Labour 


parte of England es (candidates 
knowledge of general agricultural practice)}—The Ministry of 


NATURE 


NOVEMBER 13, 1943, Vo-. 18% 


opt Matters) Servi, Contes 


Ry ee Rr 
. es 
E.A.738) ¥ 2 we nti 


ADVISER IN AGRICULTURAL CHEMISTRY—The Registrar,’ he J 
Manchester 13 (November 23). 


sit 
1 ) tH Remsowrewen ot the Semeress 
Institute, ‘Cannington, Dear Bridgwater—The Clerk to th. 
County Council, County Hall, Taunton (November 24). 
ONAL PSYCHOLOGIST (full-time) to t 


or elsewhere in the Brith 
- cond vrsanisl \ermens | 
PROFESSOR OF ZOOLOGY at Glasgow University— 
Secretary, Scottish Office, Fielden House, 10 Great Colle; er 
London, aah W (January 17). » 
Min 


Sei a AL! 


ANT ENGINEER for the Sudan Government Railway 
7 = and National i, * Central (Technical 
) Register, Alexandra , Kingsway, London, Wie 
(quoting Reference’ No. E.783). 
SPEECH (womaN)—The Chief Education Officer, 
tion pS, = High Street, Smethwick 41, Staffs. 
N STRUCTURAL ENGINEERING at the Constantine 
nical College The Director of Education, Education Offices, Wi 
la 


TEACHER OF MATHEMATICS AND ELEMENTARY SCIENCE up to § 
Certificate Standard for Service students at the Mek — a 
The Secre ‘or Education, 


4 
= —y Lt COLLEGR, Baghdad—-The ‘British Ge 
3 Hanover Street, London, W.1 (endorsed * 
DIeTiciay (non- -resident)—Matron “R2”", Staines County Ho 


Ashford, 
DEPUTY Dimsctor OF MANUFACTURE AND PLANNING in the 
—— 


of I 
of Labour and National Service (Techical and 
ter, Alexandra House, aoe London, W.C.2 “(qe 
erence No. C.1943A). 
Sosnmeerm FOR THE TECHNICAL 7 OF THE ROYAL o 
should have academic 


Estab ENT (candidates ca’ 
the standard ofa University Degree in Ting, ran A 
some practical enginee experience : 
of Labour and National Service, Cen (Technical and Sci 
t, Section D, Alexandra House, Kingsway, London, W. 
(quoting Reference No. D.700 700). 
Senor DIeTICIAN ty 4 in the wy of Food (can 


should possess a Ke sf TRH a Diploma in, Diet 
4 * ay Fe Die 


recognized b 
Central (Technical and Scientific) Beene, Ministry. rs Labour 
National Service, Alexandra House, Kingsway, London, WA 
(quoting Reference No. O.N.F.1425). 

TRACHER OF CHEMISTRY for Junior Work in Technical 
and Industrial and Intermediate B.Sc. classes in the Technical Ce 0 
and a TEACHER OF Puysics for Junior Work in Technical Day Se 
and Industrial and Intermediate B.Sc. classes in the Tec! Co 
—The Chief Education Officer, Education Offices, Park Road, Wi 

jepool. 

GRADUATE IN EITHER ENGINEERING OR PuYsics—The Prine 

Stroud and District Technical College, Kendrick Hall, Stroud, Glos, 


REPORTS and other PUBLICATIO 
(not included in the monthly Books Supplement) 
Great Britain and Ireland 


British Association for the Advancement of Science: Comm 
on Universit: in 
Association.) 
ish Association for the ,- BR -, of Scinee: Commit 
on Post-War University Education. Re on Education for 
Public Service. Pp. 6. on: British Association.) éd. [ 


Other Countries 


K Svenska Vetenska ee, Serien 3, B 
20, Nor 3: Oa the ‘Snout ef By A:son Ste 
rane seu 


—" 





Arthrodvies. 
Pp. 82. Serien 3, Band 20, N Sur une méthode pour 
tremblements de terre & fuyer protond l'aide yeep it 
es he Te Dis Bath. Pp. 22+1 plate. Series 
3, Band 20 Sudbrasiliens und Pare 
Von A. Lundblad. Teil 3. Pp. 148+14 Serien 3, 
East-Asiatic 


py FAY Pp. 43+2 plates. ( ee an 
2. le 
Wiksell.) (219 


Africa, Anthropology, Asia, the Arts, Autograph Letters and 
Illuminated MSS. Birds, Botany, Coloured Plates, Early Prin 
History, Natural ‘History, Naval ‘Railways, Zopography, ete. ( 
alogue No. 669.) Pp. 80. (London: Francis Edwards, Ltd.) 














